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(54) FUNCTIONAL AGENT BONDED TO POLYMER, ITS PRODUCTION, ITS USE AND 
ARTICLE USING THE AGENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject functional agent having excellent 
compatibility with various synthetic resins, etc., excellent processability, heat stability, bleed 
resistance, etc., useful as an antioxidant, etc., by reacting a specific functional agent with a 
specified polymer. 

SOLUTION: A functional agent containing a reactive group [e.g. 3-(3\5'-di-t- butyl-4'- 
hydroxyphenyOpropionic acid] is reacted with a polymer containing a group to be reacted with 
the reactive group to give the objective functional agent being an antioxidant, ultraviolet light 
absorber, light stabilizer, infrared light absorber and/or antistatic agent. Preferably the reaction 
temperature is generally 80° C to the boiling point of a reaction solvent and the reaction time 
is generally 2-10 hours. The polymer part is preferably at least one kind selected from the 
group consisting of a polyolefin-based polymer, a polyether- based polymer, a polyester-based 
polymer, etc. The reaction is preferably a condensation reaction between a hydroxyl group and 
a carboxyl group or carboxyl chloride. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polymer binding function agent characterized by being the functional agent (only 
henceforth a "polymer binding function agent") which the polymer which the functional agent 
which has a reactant radical, and the polymer which has this reactant radical and the radical 
which reacts were made to react, and was obtained combined, and these functional agents being 
an antioxidant, an ultraviolet ray absorbent, light stabilizer, an infrared absorption agent, and/or 
an antistatic agent. 

[Claim 2] The polymer binding function agent according to claim 1 which are at least one sort of 
polymers chosen from the group which a polymer part becomes from a polyolefine system 
polymer, a polyether system polymer, a polyester system polymer, a polyamide system polymer, 
a polyvinyl system polymer, the Pori (meta) acrylic polymer, a polysilicon cone system polymer, a 
polyurethane system polymer, a polyurea system polymer, epoxy system resin, and melamine 
system resin. 

[Claim 3] The polymer binding function agent according to claim 1 whose reaction is a 
condensation reaction with a hydroxy! group, a carboxyl group, or carboxy chloride. 
[Claim 4] A functional agent 3-(3\ 5'-G t-butyl-4'-hydroxyphenyl) propionic acid, 3-(3 f -t~butyl- 
5 f -methyl-4 -hydroxyphenyl) propionic acid, 3, a 5-G t-butyl-4-hydroxybenzoic acid, 3-[3 f -(2 
"H-benzotriazol -2"-lRU)-4'-hydroxyphenyl] propionic acid, 2-{4"-[(2" T -KURORU carbonyl- 
propionyloxy)-3'"-dodecyloxy propyloxy]-2"-hydroxyphenyl}-4, 6-bis(2* and 4'-dimethylphenyl)- 
1 ,3,5-triazine, 3~[3'-(2 "H-benzotriazol -2"-IRU)-4 -hydroxyphenyl] propionic acid, 4-hydroxy - 
1, 2, 2, 6, and 6-pentamethyl-piperidine, 4-hydroxy - A 2, 2, 6, and 6-tetramethyl-piperidine, 1- 
octyloxy-4-hydroxy - 2, 2, 6, and 6-tetramethyl-piperidine, The ethylene glycol-propylene glycol 
copolymer monobutyl ether. The polymer binding function agent according to claim 1 whose 
polymers it is at least one sort chosen from diethylamino ethanol and those derivatives, and are 
an ethylene-vinylalcohol copolymer, ethylene-acrylic-acid copolymers, or those derivatives. 
[Claim 5] The manufacture approach of the polymer binding function agent characterized by 
making the polymer which has the functional agent which has at least one sort of reactant 
radicals chosen from the group which consists of an antioxidant, an ultraviolet ray absorbent, 
light stabilizer, an infrared absorption agent, and an antistatic agent, and this reactant radical and 
the radical which reacts react. 

[Claim 6] The manufacture approach of the polymer binding function agent according to claim 5 
which is the combination of the radical which was chosen from the group which the reactant 
radical which a functional agent and a polymer have becomes from a hydroxyl group, a carboxyl 
group, an acid halide radical, an acid-anhydride radical, a low-grade alkyl (C1 - C3) ester group, 
an epoxy group, the amino group, a KURORU triazine radical, and an isocyanate radical, and 
which reacts mutually. 

[Claim 7] The manufacture approach of a polymer binding function agent according to claim 5 
that a reaction is a condensation reaction with a hydroxyl group, a carboxyl group, or carboxy 
chloride. 

[Claim 8] A functional agent 3-(3', 5'~G t-butyl-4-hydroxyphenyl) propionic acid, 3-(3'-t-butyl- 
5'-methy|-4'-hydroxyphenyl) propionic acid, 3, a 5-G t-butyl~4-hydroxybenzoic acid, 3-[3 f -(2 
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"H-benzotriazol -2"-IRU)-4 -hydroxyphenyl] propionic acid, 2-{4"-[(2"'-KURORU carbonyl- 
propionyloxy)-3"'-dodecyloxy propyloxy]-2"-hydroxyphenyl}-4, 6-bis(2' and 4'-dimethylphenyl)- 
1,3,5-triazine, 3-[3'-(2 "H-benzotriazol -2"-IRU)-4'-hydroxyphenyl] propionic acid. 4-hydroxy - 
1, 2, 2, 6, and 6-pentamethy|-piperidine, 4-hydroxy - A 2, 2, 6, and 6-tetramethyl-piperidine, 1- 
octyloxy-4-hydroxy - 2, 2, 6, and 6-tetramethyl-piperidine. The ethylene glycol-propylene glycol 
copolymer monobutyl ether. The manufacture approach of a polymer binding function agent 
according to claim 5 that it is at least one sort chosen from diethylamino ethanol and those 
derivatives, and polymers are an ethylene-vinylalcohol copolymer, ethylene-acrylic-acid 
copolymers, or those derivatives. 

[Claim 9] The constituent characterized by coming to add a polymer binding function agent 
according to claim 1 for synthetic resin, textile materials, a paper ingredient, a nonwoven fabric 
ingredient, a coating, a coating agent, a textile-printing agent, printing ink, an electrophotography 
developer, ink jet ink, adhesives, or cosmetics. 

[Claim 10] The processing approach of improving the function of the goods which add a polymer 
binding function agent according to claim 1 in synthetic resin, textile materials, a paper 
ingredient a nonwoven fabric ingredient, a coating, a coating agent, a textile-printing agent 
printing ink, an electrophotography developer, ink jet ink, or adhesives, and are characterized by 
molding, spinning, paper manufacture, membrane formation, spreading, textile printing, printing, 
electrophotography record, ink jet printing, or pasting up according to a conventional method. 
[Claim 1 1] The protection approach of the skin of those, who are characterized by adding, 
swerving to cosmetics, and using and making up a polymer binding function agent according to 
claim 1 for them. 

[Claim 12] Goods with which the function characterized by having added the polymer binding 
function agent according to claim 1 in synthetic resin, textile materials, a paper ingredient, a 
nonwoven fabric ingredient, a coating, a coating agent, a textile-printing agent, printing ink, an 
electrophotography developer, Inkjet ink, or adhesives, and being obtained according to a 
conventional method molding, spinning, paper manufacture, membrane formation, spreading, 
textile printing, printing, electrophotography record, ink jet printing, or by pasting up was 
improved. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the goods with which the processing approach 
of the polymer binding function agent which combines and has an antioxidant an ultraviolet ray 
absorbent light stabilizer, an infrared absorption agent and/or an antistatic agent as a functional 
agent part, its manufacture approach, a polymer binding function agent constituent and 
functional amelioration, and the function were improved in more detail about a polymer binding 
function agent. 
[0002] 

[Description of the Prior Art] In case plastics are used or kept over thermal degradation by 
heating, and a long period of time at the time of fabrication, by the oxygen in air Oxidation 
degradation. Or the decreased elasticity by embrittlement by optical exposure by operation of 
sunrays, especially ultraviolet rays, etc., it has the trouble which causes fall of resin (this 
specification — "resin" and "polymer" are used for this meaning if it is) physical properties, 
such as a fall of tensile strength, and generating of a crack, degradation of an electrical property, 
coloring, etc. Similarly, also in the product of the covering material field of goods, such as a 
coating agent, a coating, offset ink, a rotoravure ink, and a textile-printing agent contents had 
caused quality degradation by ultraviolet rays etc. by the case from selection of unsuitable 
wrapping, such as discoloration of the gloss fall of a paint film, a crack, a blister, and a pigment, 
and tenebrescence. 

[0003] In order to improve them, generally to oxidation degradation, the antioxidant for example, 
a HINDATO phenolic antioxidant, the Lynn system antioxidant, the sulfur system antioxidant etc. 
are used. Moreover, an ultraviolet ray absorbent especially a benzotriazol system ultraviolet ray 
absorbent a triazine system ultraviolet ray absorbent, a SARISHI rate system ultraviolet ray 
absorbent, a benzophenone system ultraviolet ray absorbent etc. are used in order to prevent 
degradation of discoloration of the gloss fall of a coating and cracks, such as discoloration of the 
plastics by ultraviolet rays, and embrittlement, a blister, a color, and a pigment, tenebrescence, 
etc., it uses together with independent, or those antioxidants and ultraviolet ray absorbents, and 
light stabilizer, such as a HINDATO amine system, is used, and the antistatic agent is used for 
the purpose of electrification prevention 
[0004] 

[Problem(s) to be Solved by the Invention] However, generally, since functional additives, such 
as these antioxidants, an ultraviolet ray absorbent, and light stabilizer, are low molecular weight 
compounds, in using these, they have produced various un-arranging. With a compound with the 
comparatively low boiling point, or the compound of sublimability, at for example, the time of 
thermoforming at the time of fabrication and heat hardening etc. warming — by causing 
sublimation, volatilization, etc. at the time of preservation in the condition, and use etc., or 
contacting organic solvents, such as water solutions, such as warm water, and acidity, alkalinity, 
alcohol, and an oil, etc. There was a case where a functional additive might be extracted out of 
synthetic resin or a paint film, and effectiveness of functional agents, such as antioxidizing 
nature, ultraviolet absorption nature, and light stability, could not be maintained over a long 
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period of time. 

[0005] Moreover, when mixing a functional additive with resin, and compatibility with resin is bad, 
reduction of a lifting and an effective addition is brought about for bleed out (blooming 
phenomenon) on a molding workpiece front face or a paint front face during long-term use, and 
also stickiness may be caused on a front face, an adhesive property and a printability may fall, or 
the trouble of polluting other goods may occur Furthermore, when a functional additive is added 
so much, in order to start phase separation and to make the transparency and the mechanical 
strength of synthetic resin fall, an addition has a limit and the improvement was demanded. 
Furthermore, since a functional additive is low-molecular, stimulative [ over the skin or 
membrane ] is seen with a compound, and in being fine particles, there is [ cautions ] a thing of 
the need also about safeties, such as generating of dust, or health nature. 

[0006] Then, the methacryloyl radical of addition polymerization nature is given to an ultraviolet 
ray absorbent, addition copolymerization of this is carried out to other methacrylic ester 
monomers, a styrene monomer, etc., macromolecule quantification of the ultraviolet ray 
absorbent is carried out, and the attempt which is going to prevent vaporization of an ultraviolet 
ray absorbent, elution, etc. is made. However, it was difficult to avoid carrying out the 
polymerization of the addition polymerization nature machines, such as an acryloyl radical which 
is a middle raw material (meta), gradually also in the preservation middle class generally. 
Furthermore, as a practical problem, like the above-mentioned copolymer not having enough 
compatibility etc., depending on the class of synthetic resin, such as polyolefine system resin, 
such as a polyethylene system which are copolymers, such as acrylic, meta-acrylic, styrene, and 
a vinyl acetate system, and are main resin, and a polypropylene system, various polyester resin, 
polyamide resin, and polycarbonate resin, a limitation is located in the use range, and the trouble 
is not still solved as an extensive physical-properties amelioration agent for general-purpose 
synthetic resin. 
[0007] 

It is means] in order to solve [technical problem, this invention persons found out that the 
above-mentioned trouble was solvable by the polymer binding function agent which was 
combined with the polymer which has the radical which reacts the antioxidant which has a 
condensation reaction nature machine, an ultraviolet ray absorbent, light stabilizer, an infrared 
absorption agent, or an antistatic agent with the above-mentioned reactant radical by the 
condensation reaction, and was obtained, as a result of repeating research wholeheartedly that 
the above-mentioned trouble should be solved. By completing this invention based on this 
knowledge, and choosing the functional agent and polymer which are made to react mutually in 
manufacture of a polymer binding function agent The polymer binding function agent obtained 
can be made into a proper polymer binding function agent to the synthetic resins which add this 
polymer binding function agent. The practically very useful polymer binding function agent which 
whose compatibility with various synthetic resins etc. was good compared with the conventional 
functional agent, was excellent in workability, and was excellent in thermal stability, bleeding- 
proof nature, etc. also in physical properties is offered. 

[0008] That is, this invention is the polymer binding function agent which the functional agent 
which has a reactant radical, and the polymer which has this reactant radical and the radical 
which carries out a condensation reaction were made to react, and was obtained, and offers the 
goods which used the polymer binding function agent characterized by these functional agents 
being an antioxidant, an ultraviolet ray absorbent, light stabilizer, an infrared absorption agent, 
and/or an antistatic agent, its manufacture approach, those operation, and them. 
[0009] The polymer binding function agent of this invention makes the functional agent which 
has a reactant radical, and the polymer which has this reactant radical and the radical which 
carries out a condensation reaction react, combines a functional agent and a polymer by 
covalent bond, and is obtained. The usual condensation reaction is sufficient as this 
condensation reaction, and it can be applied to the polymer of an extensive class also including a 
polyolefine system. Moreover, the content of the functional agent in a polymer binding function 
agent can also be controlled easily, and a thing especially with high content can compound it 
easily. Moreover, the raw material and middle ingredient of the polymer to be used and a 
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functional agent can also compound or come to hand easily. Moreover, as features of the 
ingredient of a condensation reaction system, since a mothball is possible for those reactant 
radicals in many cases, the reaction raw material is manufactured so much beforehand, and when 
required, the polymer binding function agent of a complement can be compounded. 
[0010] The features of the polymer binding function agent of this invention as a physical- 
properties degradation amelioration agent of synthetic resin or covering material The time of the 
fabrication at the time of excelling in compatibility to synthetic resin, covering material, etc. 
which are used, and using it for a moldings article, and a coating agent, While having the property 
which was [ cause / the vaporization by evaporation or sublimation does not have the time of 
heat hardening, such as a coating and ink,, either, it does not have the elution to water, an 
organic solvent, etc., either and / bleed out on a cast front face or the front face of a cladding 
material ] excellent Since the polymer of the amount of macromolecules has joined together, the 
functional agent is excellent also in the safety of a polymer binding function agent, and health 
nature. 
[0011] 

[Embodiment of the Invention] Next, the gestalt of desirable operation is mentioned and this 
invention is further explained to a detail. The polymer binding function agent of this invention is 
obtained by carrying out the condensation reaction of at least one sort of functional agents 
which have a reactant radical, and the polymer which has the above-mentioned reactant radical 
and the radical which carries out a condensation reaction. As a functional agent which has the 
reactant radical used by this invention, they are an antioxidant, an ultraviolet ray absorbent, light 
stabilizer, an infrared absorption agent, or an antistatic agent. 

[0012] As a reactant radical which a functional agent or a polymer has, it is chosen from the 
group which consists of a condensation reaction nature machine with well-known hydroxy! group, 
carboxyl group, acid halide radical, acid-anhydride radical, low-grade alky I (CI - C3) ester group, 
epoxy group, amino group, KURORU triazine radical, isocyanate radical, etc., for example, for 
example like the combination of a hydroxy! group and an isocyanate radical as a combination of 
the radical which carries out a condensation reaction mutually. 

[0013] The derivative which made the above-mentioned reactant radical introduce into a well- 
known functional agent as a functional agent which has a reactant radical is used. As an anti- 
oxidant, for example, 3-(3\ 5 f -G t-butyl-4'-hydroxyphenyl) propionic acid, 3-(3-t-butyl-5'- 
methyl-4 T -hydroxyphenyl) propionic acid etc., The derivative of HINDATO phenolic antioxidants, 
such as those acid chloride ghosts, The derivative of sulfur system antioxidants [, such as those 
acid chloride ghosts, ], such as 3 and 3'-thio screw propionic-acid mono-dodecyl ester, 3, and 
3 -thio screw propionic-acid mono-octadecyl ester, is mentioned. 

[0014] As an ultraviolet ray absorbent, for example Moreover, 3-[3'-(2 "H-benzotriazol -2"- 
IRUM-hydroxyphenyl] propionic acid, 3-[3*-(2 "H-benzotriazol -2"-IRU)-5'-methyl-4'- 
hydroxyphenyl] propionic acid, 3-[3'-(2 "H-benzotriazol -2"-IRU)-5 -ethyl-4'-hydroxyphenyl] 
propionic acid, 3-[3-(2 "H-benzotriazol -2"-IRU)-5-t-butyl-4-hydroxyphenyl] propionic acid, 
3-[3'-(5"-chloro-2 "H-benzotriazol ^"-IRLQ-S'-t-butyl^'-hydroxyphenyl] propionic acid, 3- 
[3"-(2 "'H-benzotriazol -2"'-IRU)-4"- hydroxy-5"-(1\ 1 '-dimethylbenzyl) phenyl] propionic acid, 
Those derivatives of benzotriazol system ultraviolet ray absorbents, such as an acid chloride 
ghost, such as a 3-[3"-(2 "'H-benzotriazol -2"-IRU)-4"- hydroxy-5"-(1 ", 1", 3"3"- 
tetramethylbutyl) phenyl" propionic acid, are mentioned. 

[0015] As another ultraviolet ray absorbent, for example Moreover, 2-[4'-[(2"- carboxy PUROPI 
oxy — 3"-dodecyloxy propyl) oxy-]-2 -hydroxyphenyl]~4, 6~bis(2' and 4'-dimethylphenyl)-1,3,5- 
triazine, 2-[4 , -[(2 , -free-wheehplate RIROKISHKJ'-dodecyloxy propyl) oxy-]-2'-hydroxyphenyl]- 
4, 6~bis(2' and 4'-dimethylphenyl)-1,3,5-triazine, etc., The derivative of triazine system 
ultraviolet ray absorbents, such as those dicarboxylic acid half ester derivatives and those acid 
chloride ghosts, Ultraviolet ray absorbents, such as those acids chloride ghost, such as cinnamon 
acid systems, such as benzoic-acid systems, such as a benzoic acid, p-aminobenzoic acid, and 
p-dimethylamino benzoic acid, a cinnamon acid, and p-methoxy cinnamon acid, and a salicylic 
acid, are mentioned. 

[0016] Moreover, as light stabilizer, the derivative of HINDATO amine system light stabilizer, 
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such as those dicarboxylic acid half ester derivatives, such as 2, 2, 6, and 6-tetramethyl-4- 
PIPERIJI Norian, 1, 2, 2 and 6, and 6-pentamethyl-4-PIPERIJI Norian. and those acid chloride 
ghosts, is mentioned, for example. Moreover, as an infrared absorption object the derivative of 
infrared absorption agents, such as tris (t-octyl-naphthalo) (carboxyl-phtalo) cyanine and 
vanadium-oxide complex, N-(o-carboxyl-p-dibutylamino phenyl)-N, N\ and N'-tris (p- 
dibutylamino phenyl)-p-phenylene diamine and 6 phosphorus-fluoride acid chloride, is mentioned, 
for example. 

[0017] As an antistatic agent, for example Moreover, the polyethylene-glycol monomethyl ether, 
The Pori (ethylene glycol-co-propylene glycol) monomethyl ether, The Pori (ethylene glycol-co- 
propylene glycol) monobutyl ether, N and N-diethylamino ethanol, N, and N-diethylamino 
propanol, Those dicarboxylic acid half ester derivatives, such as an N and N-diethylaminoethoxy- 
polyethylene glycol, The derivative of antistatic agents, such as 3-diethylamino propionic-acids [, 
such as those acid chloride ghosts, ], 2, 3-epoxy propyl-dimethylamine, 2, and 3-epoxy propyl- 
trimethylammonium chloride, etc. is mentioned. 

[0018] As a polymer which has the functional agent which has the above-mentioned reactant 
radical, condensation, or the reactant radical which carries out an addition reaction For example, 
polyethylene, polypropylene, Pori (ethylene-co-propylene), Polyolefine system polymers, such as 
Pori (ethylene-co-propylene-co-alpha olefin), A polypropylene glycol, Pori (ethylene glycol-co- 
propylene glycol), (Polyethylene glycol) - (polypropylene glycol) block copolymer, Polyether 
system polymers, such as a polytetramethylene glycol chain, a polybutylene horse mackerel peat, 
Aliphatic series polyester, such as polyethylene sebacate, polyethylene isophthalate, Polyester 
system polymer chains, such as aromatic polyester, such as polybutylene terephthalate and poly 
neopentyl terephthalate, Polyamide system polymers, such as 6-nylon system, 6, and 6-nylon 
system, polystyrene, Polyvinyl system polymers, such as a styrene copolymer and a polyvinyl 
butyral. An acrylic ester (**) polymer, a methacrylic ester (**) polymer, Acrylic (meta) (**) 
polymers, such as an acrylic-styrene copolymer, A polysilicon cone system polymer, a 
polyurethane system polymer, a polyurea system polymer. The block copolymer which consists 
of a copolymer which consists of the homopolymer chosen from an epoxy resin, melamine 
system resin, the cellulose system polymer, the chitosan system polymer, etc., the two above- 
mentioned sorts, or a monomer beyond it, or the above-mentioned polymer is mentioned. 
[0019] As said functional agent and a polymer which reacts, when shown in the range of average 
molecular weight, it is about about 5,000 to 100,000 polymerization object preferably about 3,000 
to about 200,000. The polymer binding function agent generated by the reaction of said 
functional agent and polymer It compares with the functional agent of the usual low molecular 
weight from it being the polymer of a macromolecule with comparatively low molecular weight 
thru/or a macromolecule. It does not vaporize, even if it excels in safety and health nature and 
heats at the time of processing down stream processing of goods, preservation, or use. It is the 
features not to check the physical properties of the goods which carried out the processed 
goods pair, and could add the functional agent of an initial complement from not causing a 
blooming phenomenon, either but excelling in compatibility with a workpiece article, and were 
added. 

[0020] As a reactant radical of said functional agent and the polymer which reacts, it is chosen 
out of the group which consists of well-known reactant radicals, such as a hydroxyl group, a 
carboxyl group, an acid halide radical, an acid-anhydride radical, a low-grade alkyl (CI - C3) 
ester group, an epoxy group, an amino group, a KURORU triazine radical, and an isocyanate 
radical, in the reactant radical which the above-mentioned functional agent has, condensation, or 
the combination which carries out an addition reaction. Especially as a combination of a reactant 
radical, combination with a hydroxyl group, a carboxyl group, or carboxy chloride is desirable. 
[0021] As a polymer which has the above-mentioned reactant radical, for example as a reactant 
polymer of a polyolefine system The Pori (ethylene-co-vinyl alcohol) copolymer, the Pori 
(ethylene-co-vinyl alcohohco-vinyl acetate) copolymer, The Pori (ethylene-co-acrylic acid) 
copolymer, the Pori (ethylene-co-methyl acrylate) copolymer, The Pori (ethylene-co- 
methacrylic acid) copolymer, the Pori (ethylene-co-methacrylic acid methyl) copolymer, The Pori 
(ethylene-co-vinyl alcohohco-methacrylic acid) copolymer. The Pori (ethylene-co-ethyl 
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acrylate-co-maleic anhydride) copolymer, The Pori (ethylene-co-butyl acrylate-co-maleic 
anhydride) copolymer. A polyethylene-maleic-anhydride graft copolymer, the Pori (ethylene-co- 
glycidyl methacrylate) copolymer, polyethylene rnonoalcohol, polyethylene monocarboxylic acid, 
etc. are mentioned. 

[0022] By the vinyl polymer system and the acrylic (meta) polymer system, the reactant radical 
of a polymer can be introduced by copolymerizing the monomer which has reactivity at the time 
of manufacture of a polymer, or performing after treatment after a polymerization. For example, a 
hydroxy! group can be introduced by copolymerizing the saponification of a vinyl acetate 
copolymer, the residual hydroxyl group of the partial butyral ghost of polyvinyl alcohol, aryl 
alcohol, 2-hydroxyethyl (meta) acrylate, hydroxypropyl (meta) acrylate, etc. A carboxyl group can 
be introduced by copolymerization of unsaturated carboxylic acid, such as an acrylic acid, a 
methacrylic acid, an itaconic acid, and a maleic acid. An acid halide radical, an acid-anhydride 
radical, and a low-grade alky I (C1 - C3) ester group can be introduced by copolymerizing each 
derivative of unsaturated carboxylic acid. An epoxy group and a chlorohydrin radical can be 
introduced by copolymerizing glycidyl (meta) acrylate and gamma-chloro-beta-hydroxypropyl 
(meta) acrylate. The amino group can introduce the copolymer of N-vinyl acetic amide by 
saponifying. A KURORU triazine radical can be introduced by making KURORU triazine react. An 
isocyanate radical can introduce methacryloiloxy-ethyl isocyanate and propenyl phenyl 
isocyanate by carrying out copolymerization. 

[0023] Moreover, about a condensation polymerization system or polyaddition system polymers, 
such as polyester, a polyamide, polyurethane, and polyurea, the quantitative ratio of a monomer 
raw material which has a reactant radical on the occasion of composition is changed, and it is 
attained by well-known approaches, such as introducing a reactant radical into a polymer using 
the polyfunctional compound with which reaction rates differ, like approach [ of using one side a 
little superfluously ], approach [ to which a reactant compound is made to react after a 
reaction ], trimellitic anhydride, pyromellitic dianhydride. and trimellitic anhydride mono-chloride, 
tolylene diisocyanate, etc. 

[0024] Since a reaction which was described above is used, the functional agent part and 
polymer part of a polymer binding function agent are combined by covalent bond, such as an 
ester bond, amide association, a urethane bond, an urea bond, and ether linkage. Although the 
content of the functional agent part occupied in the molecule of a polymer binding function agent 
is broadly usable, when this polymer binding function agent is used as an additive, a functional 
agent part is about 5 - 95 % of the weight, and since 20 - 80% of the weight of a thing has the 
property of a polymer and it ends with a little addition especially, it is desirable. Moreover, when 
the polymer binding function agent itself uses it, processing it as it is, as for the content of a 
functional agent part, it is desirable that it is about 0.05 - 5 % of the weight. 
[0025] The amount of the functional agent combined with a polymer according to the number of 
the reactant radicals which a polymer has can be acljusted. Therefore, the ratio of the reactant 
radical of the polymer to a functional agent is selected by arbitration according to an application. 
For example, for the application of synthetic resin, textile materials, a paper ingredient, a 
nonwoven fabric ingredient, an electrophotography developer, ink jet ink, etc., the polymer binding 
function agent of suitable functional agent content is obtained by deciding the ratio of the 
reactant radical of a polymer according to the amount of a functional agent [ those ingredients ] 
to make it contain. Moreover, in the application of a coating, a coating agent, a textile-printing 
agent, printing ink, or adhesives, in order to raise the physical properties of these ingredients 
further, the thing to which there is a case where you want to construct for it a bridge and 
harden a polymer binding function agent the number of the reactant radicals of a polymer is 
made to hold in that case more than the number of the reactant radicals of a functional agent, 
and it was made for a reactant radical to remain in a polymer binding function agent is desirable. 
The amount of the reactant radical made to remain is almost equivalent to the content of the 
reactant radical which the usual bridge formation plasticity polymer has, good, for example, if it is 
a carboxyl group, it will set the acid number to about 1-50, and if it is a hydroxyl group, it will set 
hydroxyl value to about 1-50. Moreover, the reaction of a functional agent can be limited to 50% 
- about 80% of the reactant radical of a polymer, still more nearly another reactant radical, for 
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example, acrylic-acid (meta) chloride, a maleic anhydride, etc., can be made to be able to react 
to an extant reactant radical, and it can be made energy-line hardenability. or [ moreover, / 
making a carboxyl group remain in order to make it the partially aromatic solvent of an organic 
solvent and water at solubility thru/or water solubility ] — or the acid number can be set to 
about 10-200 when introducing. 

[0026] The reaction of at least one sort of functional agents which have, the manufacture 
conditions, i.e., the reactant radical, of a polymer binding function agent, and an it and the 
polymer which has the reactant radical which reacts is the same as that of the reaction 
condition of the usual condensation reaction or an addition reaction, and is good. The 
esterification reaction of an ethylene-vinylalcohol copolymer and the functional agent which has 
a carboxyl group is mentioned as an example, and is explained. The solvent usually used for a 
condensation reaction as a reaction solvent is used. For example, chlorinated hydrocarbon, such 
as aromatic hydrocarbon system compounds, such as toluene, a xylene, and ethylbenzene, 
monochlorobenzene, a dichlorobenzene, and 1-chloronaphthalene, can be mentioned, and these 
organic solvents can also mix and use two or more sorts. 

[0027] As a catalyst used for a condensation reaction, concentrated sulfuric acid, o- 
toluenesulfonic acid, m-toluenesulfonic acid, p-toluenesulfonic acid, 4-ethylbenzene sulfonic 
acid, 4-dimethylaminopyridine, etc. are mentioned, the amount of the catalyst used — the raw 
material 100 weight section — receiving — 0.1-10 weight section — it is 0.5 - 5 weight section 
preferably. Reaction temperature is usually the range of the boiling point of 80 degrees C - a 
reaction solvent, and it is desirable to advance a reaction for reaction by-products, such as 
water, at 100 degrees C or more or the boiling point temperature of a solvent, out of a system in 
order to discharge. Although reaction time is not generally decided with reaction temperature, it 
is usually 4-6 hours preferably for 2 to 10 hours. Required purification is performed after 
reaction termination. As for especially an unreacted functional agent, removing is desirable. 
[0028] The polymer binding function agent of this invention Synthetic resin, textile materials, a 
paper ingredient, a nonwoven fabric ingredient, A coating, a coating agent a textile-printing 
agent, printing ink, an electrophotography developer, ink jet ink, It is added by adhesives or 
cosmetics. Conventionally each well-known art, for example, molding, spinning, paper 
manufacture, membrane formation, spreading, textile printing, printing, electrophotography record, 
ink jet printing, or by pasting up Oxidation resistance, light stability, an ultraviolet absorption 
function, an infrared absorption function, or antistatic nature tends to improve the function of 
goods. Oxidation degradation [ in / by it / thermal degradation at the time of the fabrication of 
plastics, a mothball, or long-term use ], Or the decreased elasticity by embrittlement by optical 
exposure by operation of sunrays, especially ultraviolet rays, etc., The fall of resin physical 
properties, such as a fall of tensile strength, and generating of a crack, degradation of an 
electrical property, The evaporation which is the defect which solves troubles, such as 
discoloration of coloring matter, such as a pigment and a color, such as coloring, and fading, and 
the usual low-molecular functional agent has further. The fall of the function by the vaporization 
of the functional agent by volatilization, sublimation, etc., and a limit of the addition by the 
limitation of compatibility, People's skin is protected by the goods with which the function was 
improved by the processing approach and it which improve the function of the goods which solve 
those by the blooming phenomenon to a front face, such as reduction of an effective addition, 
contamination to other goods, and inhibition of printing nature, being obtained, and making up 
using it, in being cosmetics. 

[0029] As the above-mentioned synthetic resin, the thermoplastic molding material used for 
well-known molding, a sheet, a film, etc. is mentioned conventionally. For example, polyethylene 
system resin, a polypropylene regin. a Pori (meta) acrylic ester system, Polystyrene system 
resin, styrene-acrylonitrile system resin, acrylonitrile-styrene-butadiene-rubber system resin, 
Polyvinyl chloride system resin, polyvinylidene chloride system resin, polyvinyl acetate system 
resin, Polyvinyl-butyral system resin, an ethylene-vinyl acetate system copolymer, ethylene- 
vinyl alcohol system resin, Polyethylene terephthalate resin (PET), polybutyrene terephthalate 
resin (PBT). Liquid crystal polyester resin (LCP). polyacetal resin (POM), It is the polymer blend 
or polymer alloy of the resin chosen from the group which consists of polyamide resin (PA), 
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polycarbonate resin, polyurethane resin, and polyphenylene sulfide resin (PPS), or two or more 
sorts of resin. Moreover, the thermoplastic molding material which made the above mentioned 
natural resin contain fillers, flame retarders, etc., such as a glass fiber, a carbon fiber, a half- 
carbonized fiber, a cellulosic fiber, and a glass bead, is also used. For example, various additives, 
such as composite material containing a glass fiber of engineering plastics, such as PET, PBT, 
LCP, POM, PA, and PPS, or a flame retarder, a foaming agent, an antimicrobial agent, and a 
cross linking agent, are added. Moreover, it is independent, or the additive for resin currently 
used conventionally if needed, for example, polyolefine system resin impalpable powder, a 
polyolefine system wax, an ethylene screw AM AID O system wax, metallic soap, etc. can be used 
together and used. The thermosetting molding material which it is [ molding material ] an epoxy 
resin, melamine resin, an unsaturated polyester resin, etc., and made fillers, flame retarders, etc., 
such as a glass fiber besides natural resin, a carbon fiber, a half-carbonized fiber, a cellulosic 
fiber, and a glass bead, contain as thermosetting resin is mentioned. 

[0030] Although the polymer binding function agent of this invention can be added with the 
addition of arbitration to the above-mentioned synthetic resin, it is good the about 0.05 to 20 
weight section, and to add at a rate of the about 0.1 sections - 10 weight sections preferably to 
the resin 100 above-mentioned section as a content of a functional agent component. Moreover, 
according to the function which a functional agent part has as a polymer binding function agent, 
and the purpose to be used, two or more sorts can be used together including the combination 
of a different-species functional agent like the combination of an of-the-same-kind functional 
agent like a benzotriazol system ultraviolet ray absorbent or a triazine system ultraviolet ray 
absorbent or an ultraviolet ray absorbent, light stabilizer and an antioxidant, and light stabilizer, 
and the synergistic effect can be acquired. 

[0031] The independent or above-mentioned resin is added as an object for synthetic resin, and 
it is kneaded by the roll mill, the Banbury mixer, or the kneader, and mixes with a Henschel mixer, 
a super mixer, a tumbler, etc. according to a conventional method with the above-mentioned 
resin which is cut out by the sheet-like masterbatch, or is made into the pellet of a masterbatch 
by the pelletizer and is used, and the polymer binding function agent of this invention is cast by 
the roll mill, the injection molding machine, the extrusion briquetting machine, an inflation 
briquetting machine, etc. 

[0032] Textile materials well-known as textile materials are mentioned. For example, they are a 
polyethylene terephthalate fiber, a polyamide fiber, polypropylene system fiber, acrylonitrile 
system fiber, a polyurethane fiber, polyethylene system fiber, polyvinyl chloride system fiber, a 
polyvinylidene chloride fiber, etc. The processing approach is also conventionally performed 
according to the well-known spinning approach, respectively. It is desirable to add at a rate of 
the about 0.1 to 5 weight section to the above-mentioned resin 100 weight section as an 
addition of a polymer binding function agent as a functional agent component 
[0033] Also in a paper ingredient, a nonwoven fabric ingredient, a coating, a coating agent a 
textile-printing agent, printing ink, or adhesives, it is conventionally made according to a well- 
known approach. As the processing approach, it is conventionally made by each well-known art, 
for example, paper manufacture, and forming membranes, applying, printing and printing. As a 
coating, ultraviolet curing, such as urethane acrylate systems, such as powder coatings, such as 
aquosity dispersion molds, such as aquosity solution molds, such as oily solvent molds, such as a 
well-known acrylic melamine system, an alkyd melamine system, a polyester melamine system, 
an acrylic isocyanate system, and a 2 liquid polyurethane system, an acrylic melamine system, 
and an alkyd melamine system, an acrylic resin emulsion system, and a fluororesin emulsion 
system, an acrylic isocyanate system, a polyester isocyanate system, and a polyester epoxy 
system, an epoxy acrylate system, and a polyester acrylate system, an electron ray hardening 
coating, etc. be mentioned conventionally. For an application, they are the object for metal plates 
especially the object for automobiles, the object for coil coatings, an object for building materials, 
an object for woodwork, etc. A type dry type with the same said also of a coating agent and 
adhesives and wet is mentioned. 

[0034] As a textile-printing agent, the type of a well-known acrylic resin emulsion system, an 
acrylic styrene resin emulsion system, and a synthetic-rubber system is mentioned 
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conventionally. As printing ink, ink, such as rotoravure inks, such as offset ink, such as well- 
known rotation and a sheet, an object for plastic film sheets, an object for aluminum foil, and *# 
building materials, for panels, etc., and ink for metal plates, is mentioned conventionally. As an 
electrophotography developer and ink jet ink, well-known full color, a mono-color, the dry- 
developing agent of monochrome, an aqueous developer, aquosity, oiliness, and solid type ink jet 
ink are mentioned conventionally. The developer and ink which are especially used for the 
application of the full color images an advertisement, the object for signboards, for sheathing 
paint, etc. are mentioned. 

[0035] Although the addition of the polymer binding function agent to each above-mentioned 
ingredient changes for the application and the purpose which are used, it is desirable to add at a 
rate of the about 0.1 to 10 weight section as one criteria as an addition as a functional agent 
component to the resin solid content 100 weight section. Moreover, according to the purpose, 
two or more sorts can be similarly used together with having described above as a polymer 
binding function agent including a function of the same kind or a different-species function, and 
the synergistic effect can be acquired. 

[0036] It is desirable to use it by the ratio of more ones as an addition generally like a thin film 
[ like a film ] whose product is, or yarn in the case of being thin, and the time of being that in 
which an ingredient tends to deteriorate, the situation used being put to a severe environment 
like an outdoor coating, and the endurance over a long period of time being expected. 
[0037] As the wet processing approach, a heating stirring reaction vessel, a mixed stirring 
reaction vessel, dissolver mixing, etc. are mentioned, and a mixing roll mill, a kneader, a ball mill, 
attritor, a sand mill, a broadside medium disperser, an end-fire array medium disperser, a 
continuation broadside medium disperser, a continuation end-fire array medium disperser, etc. 
are used as the processing approach by wet distribution. The dry-type dissolution and the 
distributed processing approach can use the approach and processing machine which were 
mentioned with the above-mentioned synthetic resin. 

[0038] As coloring matter used when coloring goods, such as coloring of synthetic resin, a 
coating, a textile-printing agent, printing ink, an electrophotography developer, or ink jet ink, the 
organic pigment usually used, an inorganic pigment, an extender, and a color are used. 
Specifically For example, solubility azo pigment, insoluble azo pigment, a polyazo system pigment, 
Azomethine azo pigment, an anthraquinone system pigment, phthalocyanine pigment. The 
Quinacridone system pigment, a peri non-perylene system pigment, an azomethine system 
pigment. An isoindolinone system pigment, isoindole pigment, a pyrrolo pyrrole system pigment, 
Organic pigments, such as a fluorescent pigment, a carbon black pigment, a titanium oxide 
system pigment. They are not extenders, such as inorganic pigments, such as Synthetic Ochre, 
rouge, chrome oxide, ultramarine blue, a multiple oxide pigment, and zinc sulfide, a calcium 
carbonate, talc, a kaolin, and a barium sulfate, and the thing which a disperse dye and an oil color 
are mentioned further and limited especially. 

[0039] As an approach of using together the above-mentioned polymer binding function agent, in 
order to improve the endurance over discoloration of coloring matter, tenebrescence, etc., 
beforehand, mixed processing and covering processing are carried out to coloring matter in the 
production process of coloring matter, and it is carried out by the approach of adding at the time 
of preparation of coloring constituents, such as the coloring constituent for synthetic resin, a 
coating, a textile-printing agent, printing ink, an electrophotography developer, or ink jet ink, the 
approach of preparing as a workpiece of coloring matter, etc. It is also effective to process it in 
the shape of a minute polymer bead in to use together and process two or more polymer binding 
function agents depending on the purpose and covering processing, or to fix by bridge formation 
processing etc. 

[0040] A polymer joint ultraviolet ray absorbent is used for the sunscreen product of a 
medicated cosmetic among the polymer binding function agents of this invention. The polymer 
joint ultraviolet ray absorbent which was made to carry out a condensation reaction to the 
reactant polymer which described above the ingredient of ultraviolet ray absorbents, such as 
those acids chloride ghost, such as cinnamon acid systems, such as benzoic-acid systems, such 
as a benzoic acid, p-aminobenzoic acid, and p-dimethylamino benzoic acid, a cinnamon acid, and 
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p-methoxy cinnamon acid, and a salicylic acid, and was obtained is used. The safety to the skin 
is high, it has the engine performance which absorbs effectively UV-A (320-400nm) and UV-B 
(290-320nm) harmful to the skin, can blend with bases, such as a cream, a milky lotion, an oil, 
and a lotion, at homogeneity, and is [ it flows, and ] hard to fall by sweat or water bath, and it is 
called for that stability is still better. Although not generally decided as loadings with the 
situation that the skin is put, the purpose of use, the ingredient to be used, etc., it is used at 
about 1 - 20 % of the weight by ingredient conversion of an ultraviolet ray absorbent. 
[0041] 

[Example] Next, although a synthetic example and an example are given and this invention is 
explained still more concretely, this invention is not limited at all by **'s and others example. In 
addition, there are weight criteria with sentence CHUBU ENGINEERING CORPORATION or %. 
The synthetic example 1 (composition of the polymer joint antioxidant -1) 
The ethylene-vinylalcohol copolymer (weight ratio; 83.2:16.8, hydroxyl equivalent:266.1) 40.0 
section, the xylene 200 section, and the 3-(3\ 5'-G t-butyl~4'-hydroxyphenyl) propionic-acid 
46.0 section were taught to the reaction container equipped with the reflux condenser equipped 
with a thermometer, stirring equipment, and an aquametry receiver, and the heating dissolution 
was carried out. The 0.3 sections of p-toluenesulfonic acid were added as a catalyst, and the 
pyrogenetic reaction was carried out at 140 degrees C. The moisture generated during the 
reaction was removed out of the system with the aquametry receiver. The reaction was 
advanced checking advance of an esterification reaction with an infrared absorption spectrum. 
After the completion of a reaction, it cooled, it poured in into isopropyl alcohol, the resultant was 
deposited, and it filtered, it washes and dries by isopropyl alcohol — making — "the polymer 
joint antioxidant -1" — 71.8 ******. The product was checked by the infrared absorption 
spectrum and NMR, As for about 55,000 weight average molecular weight, the number average 
molecular weight by the GPC method showed about 290,000. 

[0042] Thermal analysis performed the heat instability test of the polymer joint anti-oxidant -1 
obtained above, and it compared with the 2,6-di-t-butyl-p~cresol Cthe well-known anti-oxidant 
-1" is called BHT and the following) and pentaerythritol-tetrakis [3^(3\ 5'-G t-buty|-4 - 
hydroxyphenyl) propionate] ("the well-known anti-oxidant -2" is called below) which are a well- 
known anti-oxidant. Decomposition initiation temperature is differential thermal analysis (DTA), 
and weight reduction was measured by thermogravimetric measurement. The Measuring 
condition of thermal analysis is a part for programming-rate/of 10 degrees C under an air air 
current. Moreover, the content of 2 and 6-G t-butylphenol ("BP" is called below) conversion 
showed the content of each anti-oxidant residue. The heat-instability-test result was shown in 
Table 1. 

;0043] Table 1 Heat-instability-test result 
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[0044] Decomposition initiation temperature is 317 degrees C, and the polymer joint antioxidant 
-1 is considered to originate in the polymer component although weight reduction is also seen 
only, and it is usable to about 300 degrees C like the well-known antioxidant -2. The well-known 
antioxidant -1 has a large decrease of weight by sublimation rapidly at 193 degrees C, and a 
service condition has a limit. 

[0045] The synthetic examples 2-4 (composition of polymer joint antioxidant-2 — 4) 

In the synthetic example 1, the ethylene-vinyl alcohol system copolymer of Table 2 was used 

instead of the ethylene-vinylalcohol copolymer, and polymer joint antioxidant-2 — 4 were 
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compounded like the synthetic example 1. The content of BP conversion showed the content of 
the antioxidant residue in a polymer joint antioxidant. 
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[0047] The synthetic examples 5-6 (composition of polymer joint antioxidant-2 — 4) 
Instead of 3-(3\ 5'-G t-butyl-4'-hydroxyphenyl) propionic acid, polymer joint antioxldant-2 — 4 
were compounded like the synthetic example 1 using the antioxidant which has the carboxyl 
group of Table 3. Moreover, the content of BP conversion showed the content of an antioxidant. 
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[0049] The synthetic example 7 (composition of the polymer joint ultraviolet ray absorbent -1) 
3-[3'-(2 "H-benzotriazol -2"-IRU)-4'-hydroxyphenyl] propionic acid was made to react with a 
thionyl chloride in a chlorine-based solvent according to a conventional method beforehand, and 
it was made acid chloride. Subsequently, the 59.0 sections are taught, the heating dissolution 
was carried out, and 5-hour and half heating reflux of the ethylene-vinylalcohol copolymer 40.0 
section used for the reaction container equipped with the reflux condenser which has a 
thermometer, stirring equipment, and a moisture desiccating-agent machine in the synthetic 
example 2, the toluene 500 section, and the 3-[3'-(2 "H-benzotriazol -2"-IRU)-4'- 
hydroxyphenyl] propionyl chloride obtained by the above was carried out. The water 200 section 
was added after radiationnal cooling, and it neutralized by the sodium carbonate, and it poured in 
into isopropyl alcohol, the resultant was deposited, and it filtered. Fully wash, it was made to dry 
by water and isopropyl alcohol, and the "polymer joint ultraviolet ray absorbent -1" 82.3 section 
was obtained. 

[0050] The product was checked by the infrared absorption spectrum and NMR. As for about 
37,000 weight average molecular weight the number average molecular weight by the GPC 
method showed about 1 50,000. The content of the ultraviolet ray absorbent residue of the 
obtained polymer joint ultraviolet ray absorbent -1 is 2. -(2 "- benzotriazol -2"-IRU)- It is 34% 
when the content of phenol ("BTA" is called below) conversion shows. Moreover, the solution of 
the concentration of 100 mg/l and its diluted ultraviolet and visible absorption spectrum of a 
solution were measured to dichloromethane using the quartz cell. 304nm and the big absorption 
to 344nm were shown. 
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[0051] The synthetic example 8 (composition of the polymer joint ultraviolet ray absorbent -2) 
The xylene solution 78.6 section which dissolved the 2-{4"-[(2" , -KURORU carbonyl- 
propionyloxy)-3" -dodecyloxy propyloxy]-2"-hydroxyphenyl}-4 and 6-bis(2' and 4- 
dimethylphenyl)-1,3,5-triazine 28.6 section beforehand was prepared. The xylene 500 section 
was made to add and dissolve the ethylene-vinylalcohol copolymer 40.0 section used in the 
synthetic example 2 in the reaction container equipped with a thermometer, an agitator, and 
reflux tubing. The 3-[3'-(2 "H-benzotriazol -2"-IRU)-4Hiydroxyphenyl] propionyl chloride 44.4 
section used in the synthetic example 7 is taught there, the heating dissolution was carried out 
to it, and heating stirring was carried out at 120 degrees C for 2 hours. Subsequently, the xylene 
solution of the carboxylic-acid chloride of the azine system ultraviolet ray absorbent prepared 
above was added, and the reaction was performed at 130 degrees C for 2 hours. The isopropyl 
alcohol 200 section and the water 200 section were added after radiationnal cooling, and it 
neutralized by the sodium carbonate, and it poured in into isopropyl alcohol, the resultant was 
deposited, and it filtered. Fully wash, it was made to dry by water and isopropyl alcohol, and the 
93.9 sections were obtained for "the polymer joint ultraviolet ray absorbent -2." 
[0052] The product was checked by the infrared absorption spectrum and NMR. The content of 
the ultraviolet ray absorbent residue of the obtained polymer joint ultraviolet ray absorbent -2 is 
22% and 2 by BTA conversion. - (2-hydroxyphenyl} it is 12% in -4 and 6-bis(phenyl)-1,3,5- 
triazine ("TAZ" is called below) conversion, and the conversion content of the both sum total is 
34%.) The polymer joint ultraviolet ray absorbent -2 was dissolved in dichloromethane like the 
synthetic example 7, and the ultraviolet and visible absorption spectrum was measured. 299nm 
and the big absorption to 342nm were shown. 

[0053] The synthetic example 9 (composition of the polymer joint ultraviolet ray absorbent -3) 
It was made to react similarly like the synthetic example 8 in the synthetic example 8 except 
making the charge of 3-[3*-(2 "H-benzotriazol -2"-IRU)~4'-hydroxyphenyl] propionyl chloride 
into the 26.9 sections. The content of the ultraviolet ray absorbent residue of the obtained 
polymer joint ultraviolet ray absorbent -3 is 13% in 17% and TAZ conversion at BTA conversion, 
and the conversion content of the both sum total is 30%. The ultraviolet and visible absorption 
spectrum showed 299nm and the big absorption to 342nm similarly. The hydroxy! value by the 
residual hydroxyl group is about 26; 

[0054] The synthetic example 10 (composition of polymer joint light stabilizer -1) 
The ethylene-acrylic-acid copolymer (weight ratio; 74.5:25.5, carboxyl group equivalent:282.6) 
70.0 section is dissolved in the reaction container equipped with a thermometer, an agitator, and 
reflux tubing at the mono-chlorobenzene 500 section, and according to a conventional method, it 
acid-izes [ chloride-], it continues using a thionyl chloride, and is 4-hydroxy. - The 1, 2, 2, 6, and 
6-pentamethyl-piperidine 46.7 section was taught, heating reflux was carried out for 5 hours, and 
it was made to react. The water 200 section was added after radiationnal cooling, and it 
neutralized by the sodium carbonate, and it poured in into isopropyl alcohol, the resultant was 
deposited, and it filtered, by water and isopropyl alcohol, it fully washes and dries — making — 
"polymer joint light stabilizer -1" — 98.7 The product was checked by the infrared 

absorption spectrum and NMR. When the content of 2, 2, 6, and 6-tetramethylpiperidine ("TMP" 
is called below) conversion shows the content of the light stabilizer residue of the obtained 
polymer joint light stabilizer -1, it is 31%. 

[0055] The synthetic example 1 1 (composition of polymer joint light stabilizer -2) 
in the synthetic example 8, it reacts like the synthetic example 8 except making the charge of 4- 
hydroxy-1, 2, 2 and 6, and a 6-pentamethyl-piperidine into the 33.9 sections — making — 
"polymer joint light stabilizer -2" — 91.9 ******. The content of the light stabilizer residue of 
the obtained polymer joint light stabilizer -4 is 27% in TMP conversion, and the acid number by 
the residual carboxyl group is about 34. 

[0056] The synthetic examples 12-13 (composition of polymer joint light stabilizer-3 — 4) 
It is 4-hydroxy like the synthetic example 10. - Polymer joint light stabilizer -2 and -3 were 
compounded using the light stabilizer which has the hydroxyl group of Table 4 instead of a 1,2, 
2, 6, and 6-pentamethyl-piperidine. Moreover, the content of TMP conversion showed the 
content of light stabilizer residue. 
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.0057] Table 4 Light stabilizer and polymer joint light stabilizer which have hydroxyl group 
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[0058] The synthetic example 14 (composition of the polymer joint antistatic agent -1) 
The ethylene-acrylic-acid copolymer (weight ratio; 90.0:10.0, carboxyl group equivalent:720.5) 
72.0 section is dissolved in the reaction container equipped with a thermometer, an agitator, and 
reflux tubing at the mono-chlorobenzene 250 section, according to a conventional method, it 
acid-izes [ chloride-] using a thionyl chloride, and the ethylene glycol-propylene glycol 
copolymer monobutyl ether (weight ratio; 50:50, number-average-molecular-weight; about 970) 
92.2 section and the methyHsobutyl-ketone 250 section were taught continuously, and heating 
reflux was carried out. The reaction was advanced for 5 hours, checking advance of an 
esterification reaction with an infrared absorption spectrum. After the completion of a reaction, 
cooled, added the water 200 section, neutralized by the sodium carbonate, and it was made to 
deposit in propyl alcohol, and filtered. Fully wash, it was made to dry by water and isopropyl 
alcohol, and the "polymer joint antistatic-agent -\" 151 section was obtained. The product was 
checked by the infrared absorption spectrum and NMR. The content of an ethylene glycol- 
propylene glycol copolymer chain ("PEP" is called below) is 55%. 

[0059] The synthetic example 15 (composition of the polymer joint antistatic agent -2) 
The ethylene-acrylic-acid copolymer (weight ratio; 74.5:25.5, carboxyl group equivalent:282.6) 
70.0 section is acid-chloride-ized using a thionyl chloride, and the diethylamino ethanol 46.7 
section was taught and was made to react continuously like the synthetic example 14. After the 
reaction, it neutralized, filtered, washed and dried and the "polymer joint antistatic-agent -2" 
98.7 section was obtained. The product was checked by the infrared absorption spectrum and 
NMR. The content of a diethylaminoethyl radical ("DEA" is called below) is 22%. 
[0060] Example 1 (example of manufacture of the pellet of a polymer binding function agent) 
The polymer joint antioxidant -1 obtained in the synthetic example 1 was kneaded with the roll 
mill (roll skin temperature: 50 degrees C), and it pulled out as a sheet, and considered as the 
pellet of the polymer joint antioxidant which contains about 3x3x2mm antioxidant residue 36% by 
BP conversion by the pelletizer. Similarly, polymer joint antioxidant-2 — 6 obtained in the 
synthetic examples 2—1 5, polymer joint ultraviolet ray absorbent-1 — 3, polymer joint light 
stabilizer-1 — 4, and polymer joint antistatic-agent-1 — 2 were used as the pellet or the sheet 
[0061] Example 2 (example of manufacture of the masterbatch containing a polymer joint anti- 
oxidant) 

The polymer joint antioxidant 55.6 section obtained by the low-density-polyethylene (specific 
gravity 0.918, MFR:12) 44.4 section in the synthetic example 1 was kneaded with the roll mill (roll 
skin temperature: 120 degrees C), it pulled out as a sheet and the masterbatch which contains 
an about 3x3x2mm polymer joint antioxidant by the pelletizer was obtained. This masterbatch 
contains antioxidant residue 20% by BP conversion. Similarly polymer joint antioxidant-2 — 6 
obtained in the synthetic examples 2-15, polymer joint ultraviolet ray absorbent-1 — 3, polymer 
joint light stabilizer-1 — 4 and the polymer joint antistatic agent -1, and -2 were kneaded with 
polyethylene, and it pulled out as a sheet, and judged, or it was processed by the pelletizer, and 
considered as the masterbatch whose conversion content of a functional agent is 20%, 
respectively. 

[0062] Example 3 (example of manufacture of the masterbatch containing a polymer joint anti- 
oxidant) 

After mixing the low-density-polyethylene (specific gravity 0.918, MFR:12) 86.1 section and the 
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polymer joint antioxidant 13.9 section enough with a high-speed mixer (Henschel mixer), the 
biaxial extruder was used, and it kneaded and corned at 130-150 degrees C, and the 
masterbatch containing the polymer joint antioxidant of the shape of a cylinder with a magnitude 
of about 3x3mm was obtained. This masterbatch contains antioxidant residue 5% by BP 
conversion. Similarly, polymer joint antioxidant-2 — 6 obtained in the synthetic examples 2-15, 
polymer joint ultraviolet ray absorbent-1 — 3, polymer joint light stabilizer-1 — 4 and the polymer 
joint antistatic agent -1, and -2 were kneaded [ polyethylene and ], and were corned, and it 
considered as the masterbatch whose conversion content of a functional agent is 5%, 
respectively. Similarly, it replaced with the above-mentioned polyethylene, added, kneaded and 
corned to polypropylene, a polycarbonate, ABS, polystyrene, and polybutyrene terephthalate 
resin, respectively, and considered as the masterbatch whose conversion content of a functional 
agent is 5%, respectively. 

[0063] The polyethylene masterbatch (it contains 20% by BP conversion) of the polymer joint 
anti-oxidant -1 obtained in the example 2 was added and kneaded with the roll mill (roll skin 
temperature: 120 degrees C) to example 4 low density polyethylene (specific gravity 0.918, 
MFR:12) 0.25% and 1.0% (they are 0.05% and 0.2% by BP conversion), and it cast on the sheet. 
Moreover, for the comparison, similarly, it added and a well-known anti-oxidant -1 and well- 
known -2 were kneaded so that the content in BP conversion might become 0.05% and 0.2% to 
low density polyethylene, and it was cast on the sheet, in order to see the heat-resistant 
stability it is unstable against the index of the antioxidizing capacity of the low-density- 
polyethylene sheet containing the obtained polymer joint anti-oxidant -1 — differential thermal 
analysis (DTA) — oxidation initiation temperature — having measured . The well-known 
antioxidant -1 and the sheet containing -2 were measured similarly. The measurement result 
was shown in the 1st column of Table 5. DTA was measured the condition under a part for /, and 
the programming-rate air air current of 10 degrees C. At the oxidation initiation temperature by 
DTA, improvement was accepted compared with un-adding, respectively. Moreover, compared 
with un-adding, improvement was accepted, respectively also about the sheet created using the 
masterbatch which contains polymer joint anti-oxidant-2 — 6 similarly. 
[0064] The low-density-polyethylene sheet which carries out addition 2% (BP conversion 
content: 0.4%) like example 5 example 4, and contains the polymer joint anti-oxidant -1 was 
prepared, the obtained film was heated in gear oven at 50 degrees C, and it was shown in the 
2nd column of Table 5 as compared with the sheet which contains the well-known anti-oxidant - 
1 processed similarly and -2 with the rate of change of the characteristic absorption according 
the thermal stability of an anti-oxidant component to infrared spectroscopy. To change not 
having been accepted and the polymer joint antioxidant -1 having not changed a content, with 
the well-known antioxidant -1, it did not sublimate and remain and the well-known antioxidant -2 
also showed that it was decreasing about twenty percent five days after by the comparison of 
the amount of thing passage-ofHJme survival at the time of heating by infrared spectroscopy, 
moreover, change is not accepted, respectively about the sheet created using the masterbatch 
which contains polymer joint anti-oxidant-2 — 6 similarly, but reduction of the content by 
vaporization etc. sees — having — there was nothing. 

[0065] 2 section (BP conversion: 0.4 sections) mixing of the polyethylene masterbatch (BP 
conversion: 20%) of the masterbatch (pigment content: 30%) 3.3 section of a carbon black 
pigment and the polymer joint anti-oxidant -1 of an example 2 was carried out at the example 6 
low-density-polyethylene 94.7 section, and it kneaded for 2 minutes with the roll mill (roll skin 
temperature: 120 degrees C), and cast with a heat press (160 degrees C, 100kg/cm2, 1 minute), 
and about 0.15mm black film was obtained. A well-known anti-oxidant -1 and well-known -2 
were used similarly, it added, kneaded and cast so that it might become 0.4% to low density 
polyethylene by BP conversion, respectively, and about 0.15mm black film was obtained. 
[0066] The obtained film was heated by KIAOBUN at 60 degrees C, the blooming phenomenon to 
the polyethylene sheet front face of an anti-oxidant was investigated from the situation of 
surface cloudiness, and it displayed on the 3rd column of Table 5 as compared with the above- 
mentioned well-known anti-oxidant -1 and the sheet containing -2. The result of having 
performed the blooming test is a polymer joint anti-oxidant. - The polyethylene sheet used one 
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time did not show the blooming phenomenon to a front face at all. The polyethylene sheet which 
used the well-known anti-oxidant -2 caused the blooming of an anti-oxidant greatly on the front 
face. Moreover, although the front face did not change the sheet of the well-known antioxidant - 
1, this is because an antioxidant sublimates at 60 degrees C and does not remain on a sheet. 
Moreover, the sheet which ******( e d) using the masterbatch which contains polymer joint anti- 
oxidant-^ — 6 similarly did not show the blooming phenomenon to a front face at all, either. 



0067] Table 5 Heat-instability-test result of polyethylene sheet 
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[0068] the polyethylene masterbatch which contains in example 7LLD (linear low consistency) 
polyethylene (specific gravity : 0.920 MFR:2.1) the polymer joint ultraviolet ray absorbent -1 
obtained in the example 2 — 0.5% (it is 0.1% at the content of the BTA conversion in resin) — 
moreover The polyethylene masterbatch containing the polymer joint ultraviolet ray absorbent -2 
was blended with the mixer so that it might become 0.5% (it is 0.1% at TAZ in resin, and the sum 
total content of BTA conversion), and the film with a thickness of SOmicro was obtained with the 
30m [/m ] inflation extruder, respectively. Moreover, it is 2-(3'-t-butyl-5 -methyl-2'-hydroxy- 
phenyl)-2H-5-Kro!-benzotriazol (content of BTA conversion: 67%) because of a comparison. 
0.15% (BTA conversion content in resin: 0.1%) and bis(2, 2, 6, and 6-tetramethyl-4-piperidyl) 
sebacate (content of TMP conversion: 59%) which are called below "the well-known ultraviolet 
ray absorbent -1" 0.15% (TMP conversion content in resin: 0.09%) called below "well-known light 
stabilizer -1" was used together, it added and kneaded to low density polyethylene, and the film 
with a thickness of SOmicro was obtained with the inflation extruder. 

[0069] In order to see the ultraviolet-ray-degradation prevention ability of the polyethylene film 
containing the obtained polymer joint ultraviolet ray absorbent, the weatherproof accelerated 
test machine (a sunshine mold weatherometer, 63 degrees C. a spray cycle : 12 minutes/ 
(o'clock)) performed the weathering test, extent of the ultraviolet ray degradation of a film was 
judged by change (speed of testing: a part for 200mm/) of the elongation percentage of a film, 
and it compared with the film of concomitant use with the well-known ultraviolet ray absorbent - 
1 and well-known light stabilizer -1. The measurement result was shown in Table 6. As for each 
thing which added the ultraviolet ray absorbent component to big degradation having been seen 
for fracture point reinforcement with time, change had especially un-adding [ little ], and 
effectiveness was accepted. It is shown that the film containing especially a polymer joint 
ultraviolet ray absorbent excels [ reduction / of the remaining rate of fracture point 
reinforcement ] in about 10% and little remarkable prolonged durability of the effectiveness of 
ultraviolet-ray-degradation prevention. The film which added light stabilizer to the well-known 
ultraviolet ray absorbent further fell a little more than 20% by fracture point reinforcement and 
showed the result inferior to a polymer joint ultraviolet ray absorbent. Since the added well- 
known functional agent is low molecular weight, together with the result of an example 8, it 
vaporizes, and a blooming thru/or since the content of an active principle decreased, this is 
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considered. In the above, improvement in the physical properties of a film is further found by 
using together polymer joint light stabilizer and a polymer joint antioxidant to a polymer joint 
ultraviolet ray absorbent. 

[0070] Table 6 Weatherproof accelerated test result of polyethylene sheet (tensile test 
compares) 
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[0071] So that it may become 0.68% with the content of the BTA conversion of the polyethylene 
masterbatch of the polymer joint ultraviolet ray absorbent -1 of masterbatch (pigment content: 
30%) 3.3% of a carbon black pigment and an example 2 to example 8 low density polyethylene 
(specific gravity 0.918, MFR:12) Moreover, independently, the polyethylene masterbatch 
containing the polymer joint ultraviolet ray absorbent -2 is mixed so that it may become 0.68% 
with the sum total content of TAZ and BTA conversion. It kneaded for 2 minutes with the roll 
mill (roll skin temperature: 120 degrees C), and cast with a heat press (160 degrees C, 
100kg/cm2, 1 minute), and two kinds of about 0.15mm black films containing the polymer joint 
ultraviolet ray absorbent -1 or -2 were obtained. Moreover, it adds and cast [ kneaded and ] and 
about 0.15mm black film was obtained so that it might become 0.68% similarly with the content of 
BTP conversion of the well-known ultraviolet ray absorbent -1. 

[0072] The obtained film was heated by 60-degree C KIAOBUN, and the blooming phenomenon 
to the polyethylene sheet front face of an ultraviolet ray absorbent was investigated from the 
situation of surface cloudiness. As compared with the film containing the above-mentioned well- 
known ultraviolet ray absorbent -1, it displayed on Table 7. Neither of polyethylene sheet with 
which the result of having performed the blooming test used the polymer joint ultraviolet ray 
absorbent completely showed the blooming phenomenon to a front face. The film which used the 
well-known ultraviolet ray absorbent -1 caused the blooming of an ultraviolet ray absorbent 
greatly on the front face. 

.0073] Table 7 Blooming sex-test result to polyethylene sheet front face 
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[0074] It is the following, and the masterbatch for composite-material coloring for example 9 
automobiles was made and prepared. It mixed to homogeneity with the 1.0 section high-speed 
mixer, the propylene block-copolymer 95 section, the LLD polyethylene 5 section, the talc 10 
section, the titanium oxide 20 section, the ultramarine blue 20 sections, the ferrous-oxide 4 
section, the Synthetic Ochre 3 section, the carbon black 8 section, the polyethylene wax 20 
section, the calcium stearate 5 section, the magnesium stearate 5 section, and the polymer joint 
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antistatic agent -1 were extruded for 20% polyethylene masterbatch of the 2.2 sections and the 
polymer joint anti-oxidant -1 at 180 degrees C with the extrusion briquetting machine, and the 
masterbatch for coloring of a pellet type was obtained. 

[0075] Subsequently, the 3.4 sections and the calcium stearate 0.1 section were mixed [ 20% 
polyethylene masterbatch of the three sections and the polymer joint anti-oxidant -1 ] for 20% 
polyethylene masterbatch of the 2.2 sections and polymer joint light stabilizer -1 with the 
tumbler, and the composite-material (resinous principle consists of polypropylene / ethylene- 
propylene rubber / isotactic polypropylene, and contains talc 20%) 100 section for molding 
components for automobiles and the pigment masterbatch obtained by the above were cast by 
the molding temperature of 220 degrees C, and back pressure of 15kg/cm2 with the injection 
molding machine. The result of having excelled in the physical-properties trial of tension, 
bending, Izod impactive strength, tension ductility, a bending elastic modulus, etc. enough was 
shown, the coloring agent was also colored homogeneity, and the obtained test piece was what is 
enough satisfied also in durability test, such as crack initiation in a weatherproof accelerated 
test, and heat deterioration time amount in a heat resistance test. It replaces with the polymer 
joint antistatic agent -1. the polymer joint antioxidant -1, and the polymer joint light stabilizer -1 
which were used above, the polymer joint antistatic agent -2, polymer joint antioxidant-2 — 6, and 
polymer joint light stabilizer-2 — 4 are used, and improvement in the physical properties of 
molding is found similarly. 

[0076] Example 10 carboxyl-group content thermosetting acrylics (acid-number: 10, solid content 
which it is with a varnish: 50%) Solvent : Solvesso 100/the n-butanol (85:15) mixed solvent 140 
section, The methoxymethyl MERAMEN resin (solid content: 60%, solvent:methanol / 
isopropanol / isobutanol:50:35:15) 50 section, The 2.0 sections were mixed, Solvesso 100/the n- 
butanol (85:15) mixed solvent 40 section, and the polymer joint ultraviolet ray absorbent -3 were 
dissolved for the 6.5 sections and polymer joint light stabilizer -2, and the surface-coating resin 
solution for steel plates was prepared. It applied to the steel plate which carried out rustproofing 
and an under coat, and hardening was performed on 140 degrees C and the conditions for 30 
minutes after desiccation. The sunshine mold weatherometer performed the weathering test of a 
paint film. Gloss retention high for a long period of time was shown, and the outstanding 
effectiveness was shown. 

[0077] The 2.9 sections, the toluene 20.0 section, the xylene 10.0 section, the n-butanol 6.0 
section, and the propylene-glycol-monomethyl-ether acetate 2.1 section were mixed, the 
thermoplastic acrylic resin (solid content: 40%, toluene / n-butanol:97/3) 100 section for example 
1 1 plastics, the copper copper-phthalocyanine-blue pigment 5 section, and the polymer joint 
ultraviolet ray absorbent -2 were dissolved for the 4.0 sections and polymer joint light stabilizer 
-4, and the acryl lacquer enamel was prepared. This was applied to the polycarbonate plate and 
stoving was carried out for 30 minutes at 120 degrees C after the air dried for 30 minutes with 
the room temperature. The beautiful blue polycarbonate color card was obtained. Moreover, the 
sunshine weatherometer performed the weatherability trial and yellowing of a polycarbonate 
substrate was improved very much. 

[0078] Added the toluene / methyl-ethyl-ketone (8:2) mixed solvent 87.2 section, the 
hydroxypropyl methacrylate 19.2 section, the dioctyl tin JIRAU rate 0.1 section, and the diethoxy 
acetophenone 2.2 section, enough, stirred, mixed the example 12 polyester diol 
(copolycondensation polyester diol [ of terephthalic acid-sebacic-acid-ethylene glycohneopentyl 
glycol ] mean molecular weight: 2,000) 66.7 section, subsequently the isophorone JISHISO 
cyanate 22.2 section was made to react, and the ultraviolet-rays hardenability urethane system 
coating agent was prepared. To it, the 1.7 sections were added for the 0.7 sections and polymer 
joint light stabilizer -1, the polymer joint antioxidant -1 was stirred, and it mixed. It applied to 
polyester film by having made this into u|traviolet-rays hardenability adhesives, and dried. 
Heating sticking by pressure of this is carried out with another polyester film, the ultraviolet ray 
lamp was further irradiated for 10 seconds, and ultraviolet curing of the adhesives was carried 
out. Adhesives showed the lightfastness which was excellent while the outstanding adhesive 
property was shown. 

[0079] As base resin of the paint constituent to example 13ABS molding, the polyethylene horse 
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mackerel peat polyol (average molecular weight 2,000) 100 section, The 3.4 sections and polymer 
joint light stabilizer -1 for the polymer joint ultraviolet ray absorbent -1 The 1.7 sections, The 
wet method silica (24nm of diameters of primary particle) 20 section, the butyl-acetate 150 
section, The xylol 40 section is blended, and is agitated and prepared. To this The 
polyhexamethylene carbodiimide system hydrolysis inhibitor 1 section, The coating of the 75% 
solution (solvent ethyl-acetate/xylene : 1/1) 20 of the hexamethylene di-isocyanate system poly 
isocyanate which has biuret association section, in addition a 2 liquid type is obtained. This was 
applied to ABS molding with the atomization pressure of 4kg/cm2 with the spray gun at 40micro 
setup of desiccation thickness, and the paint film of rubber tactile feeling which carried out the 
forced drying for 30 minutes, and was excellent in 80-degree C hot blast was obtained. 
[0080] the example 14 carboxyl-group content vinyl chloride vinyl acetate copolymer 20 section 
and the polymer joint ultraviolet ray absorbent -1 — the 1.0 sections and polymer joint light 
stabilizer -1 — the 0.6 sections — the butyl-acetate-methyHsobutyl-ketone-xylene mixed 
solvent (43:20:20) 70 section — dissolving — it — blue — a copper copper-phthalocyanine-blue 
pigment — the ten sections and yellow added the yellow polyazo pigment, the 1 1 sections and 
black added the carbon black pigment 8 section, respectively, and the nine sections and red 
taught the dimethyl quinacridone pigment to the ball mill, and were made to distribute it for 16 
hours The silica was 3-sections-added in the 97 sections, and it mixed in them, and the 75% 
solution 2.7 of the hexamethylene di-isocyanate system poly isocyanate which has biuret 
association further section was added, and it mixed, and considered as blue, red, yellow, and a 
black ink constituent, respectively. The shank was printed by the gravure method on the front 
face of a half-rigid vinyl chloride film. Desiccation of coloring ink was performed in ordinary 
temperature, subsequently it aged in the 30-40-degree C thermostatic chamber, and the 
chlorination vinyl sheet which the pattern of 4 color printing attached was obtained. The 
outstanding weatherability was shown. 
[0081] 

[Effect of the Invention] While the functional agent part in a molecule has the function to 
improve the function of goods as an antioxidant, light stabilizer, an ultraviolet ray absorbent, an 
infrared absorption agent, or an antistatic agent in the polymer binding function agent of this 
invention, since these functional agent part is combined with the polymer part by the 
condensation reaction, the defect which the usual low-molecular functional agent has is 
improved. Moreover, industrially and easily, quality is stabilized and it can compound 
economically. 

[0082] There is no fly off of the functional agent added from causing neither the evaporation and 
volatilization which occur by the low-molecular functional agent, nor sublimation, and there is no 
fall of the function by it. Moreover, since a polymer chain part can be widely chosen according to 
goods, compatibility over goods can be made good, and there is no limit of the addition by a 
limitation having the compatibility which is seen by the low-molecular functional agent, and it can 
add a complement freely. Since the blooming phenomenon to a front face is not caused, either, 
the added amount functions as it is, and those, such as contamination to other goods and 
inhibition of printing nature, is not started. Furthermore, since it has combined with the polymer, 
safety and health nature are also high and the goods which were very excellent compared with 
the conventional low-molecular functional agent can be obtained. 



[Translation done.] 
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^^^t^i/-4-bFP + y-2, 2, 6, 6-f" 
b5j**fo-\£n)l?Z** x^u>^'Jn-JU-^Dt: t 
U>^'J ^^jUx-t^jU, >>x^;U 

-;u#S^f*X«x^ u > - r ^ u JUlftJB^flou** 

i 9 ] ft #33 1 cciBisofi^f**s^«^»i^ . 

tis*^ i o ] i ic&9&<Dm&i*i&&mfmi 

ffio-c^M. I**. aus k end. « 

?7jaeM. > ^ ^ * h v v >^ ^ > ?ai>t*stt 

[M^qi 1 1 ] l CclBttOKdttlS^tmBm 

CiS^Ji 1 2 ] ii^JS l KlBtt0S£tt*i£mBH 

^-r^ >^j. sjfegij, ^j^>+, a^S3g« 

HUE. «)B!, Kft. flsft, EPM. * 
^JSi2«. -f > ^ ^ x y h ^ 'J >r- 4 > ^AC^iitt* 



(3) 

3 

itltdSiaa. 
[»BJ©S*iNB&«BJi] 
[0001] 

kmc.. B(c»o Kimt&m&fttL-cmimitm, % 

[00 0 2] 10 
[ft*©}***?] ^x?, ^0tt]XB$}jo^«:J: 

T. 3l§fW*B©<&T. i'^ y i><Dm±%f®Wm (*W 
*fflSfe^r« r^flgj £ rs-£&j £ teiufiUKH&B 3 
ft*) »4©<gT. mawttfto^b. #fe3?£3li*ita 

(sr. suft, u&m. m*it 

[0003] -?-*ie>*»#T£fcS!>K:. HMfc#{b«:*f L. 

m±m. 'j >&mtV}±M, mn&m<tw±tm&—t& 
*tt©&s. ae»©^t*i»^a6«j-c(*sftWi« 

•eft 6©K^bi»±aij-t>a6^«KiRffj £ m i> x t > #- 

hT5>^©3feS^J*^ffl3ftr*sO. X. ««RS 
[0004] 

tccft?>©BMbR5±B9. SHJWMtfW. ft£;©?J3e©ta 
fiBttaSJ&DSfJWfi^F-S^b^-CAifcto. Cft<E>£#Jl 
*4tcSfc-3T«*©*«te*£i;r(,»*. mx.it. It 40 

•;t±^©*i§i&, T;U3-;i/. jft^©w^^igl4 
6«iW§ft*ci*i$,»). HMtB&ittt. *^«««itt^ 

[ 0 0 0 5 ] X. Mffif^Jnffl«ttMg&£&T*ia&. 

*)is<!:©*i«stt*i«t>t&^tc{is}e3aefflitiK:0®!flpxa so 
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fco # £ ita c L, te <3 . 8af14*>EPJfflffitSfe#{KT U ft: 0 . 

ffi©^a*^r*^©wsi**5^-r * c <t &&*„ 

x ^nfiffilli©a?Stt^««6««ra4fiT 3 -if -5. c i cc & 
^tt!fi{C|i||ig*5*0, tt#* 5 S*3ft-Ct>/c„ 
wc. t5Sfett^ft]ai|«<S^^r&-2,ci*p»^b^K:«t 
9«**tt«e»r*fWMfcWi<&ft. X. 8H*©*§£ 

W© *>©#*£. 

[ o o o 6 ] * c v. «»Ml««aw«:«»J««tt©> f 
S"J p-OU-g£tt#U Cft£ffe©> £i"J-»l/xx-r.>U 

imwutrnzmfH-niti,* K9fMNRJDffli©4Mk. mm 
6. *ffl^*4-c*e (y*) 7* a -oi/S^©ttflnfi 

Hi*I»5CittBar*ofc. HK*fflJb©fB1SI 

x^u>, &t®e-;^a£©&a^<*-e*«3. ±g 
^clSiflg-c * * * y x u ^'jT-nfL- >^^©* 

jH^{*J»8ft3ftr(,><ci,>. 
[0007] 

SWbWjhWI. SH^*l!RiR?fJ. TfeS^J, 
MAC mmWtiikM* . ±I2SIS14S <b SJST * ®* W 
T 5S^*tCffl^JSft.tc <fc •) tt£ 3 * r f# 6 ft ^cfi^<* 
*S^«teSiJCC J: X . ±fE©fflH.^* ^ftf 3f5Ci?r 
Uttlt'/c. 2(s:^«C©ftlMfcS-5^-C^3ft/c4>© 

r*o. s^»e^ate(ij©»ji{cs/i:o. sc»ksi£ 

3i±*«lfife*J£fi^ft£?rjS«r-2.C£fCj:»). f^6ft 

c £ **-e # . ee*©tStlM«:J:b^-cSffi^)S«fli!S^ £ 
©tBi§1t*5m<. flnxtttc^ft. «ttW«c*>J»K«tt. 

[0 0 0 8 ] BP*. *^BJ«, SJd£S«WT««UBffil 

ct 3 -tf r » e> ft /cS^«^^«se?R|-c * o -c. immim 

Rv/z.im&m±&}x$> s c £ *#si£ -r sa^*s 
^afigsu. -e-©^j**ft. -eft6©teffl^ftRo'eft6 



(4) 
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[0 0 0 9 ] ^XHOS&^&ttfttfHK. SOCtt** 

n&mc%tL,xmm'?2>ct&v$2>. x, s^»*s^ 
«tt#j*tc*jw ^«fiffKD#wfi 4>§sicwjffii-r * c i 

n<t ur, o*^*ti6osjtstt»3&sfiW»i?Pitt 
mn^ttmmFccttuffittttcccti. x, 

[ooi n 

[0012] «IWiJX««^f*<0*r *SJEtt»i LX 

{6»7^*jU (C, — Cj) x^r;U 
S, x*+s>S, rs^S, ?pju h U 7 
vf 7*- HS«cD^*0Offl^Sl£14S*>f>^^P^ 

[0013] jm&m*m?zmm\± ir«, 

£ e BMtttrjWIiLrtt. 3 - (3 ' , 5 ' - 

>M> 3 - (3 ' - t 5 * 4 ' - 

Wtt. 3. 3' -f^^-/Dft>K/h'f^x 
Xf-Jk 3. 3' -^t^^Pb't^^t^^f 50 
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i/Jbxxr;^, **i6<D»^n^-f K<tWO««» 

mti»±ffj<ost3»#*s*cf %n s „ 
c o o i 4 ] x, Dimmit l-ci*. 3 - 

[3 ' - (2" H-<>7M;T^Jk-2" 
-4 ' - t KP+2/7*^jH ^PW>i 4 3- [3 

' - (2" H-^>*/h ';7V-ju-2" -^10 -5 

" -y^A/-4 ' -fc x-;H 7'Pft> 

», 3 - [ 3 ' - (2" H-^^/h t)TV-)V-2 m 

- 4>\>) - 5 ' -x^;U-4 " -b K a**>:? * 
^Pft^S, 3- [3- (2" H-^>7h'j77- 

2" - -Ol/) - 5 ' - t 4 '-tFOt 

^xiJl/] 7'Dt't>i, 3- [3 ' - (5* 

a-2" H-ov> ur'/-^-2" --rno -5 ' 

- t -y^;U-4 ' - 1 7'Pft> 
Wis 3 - [ 3" - (2* * H-o^/h »;r*/--iU" 

2" * --f ;U) -4" -bh"P + y-5" - (1 ' . 1 
- ^JU^>^Jb) 7x^;l/] yat'^yi. 3- 
[3" - (2" " H — O'/h UTV-;U-2" ' - ^ 
il/) -4" -fc Fp + f-S" - ( i ~ t i " f 3 " ( 
3" -f* b5J*Jl>7?-)l>) 7x~Jl/j 7'Pt't>» 

[ 0 o 1 5 ] X, 8Q(Ott^flHKi|ion<!: ItiJ, w*.tf , 
2- [4' - [ (2" -W#*^DM+j/-3"' 

- K^Ji/^+S^^PfcT^) -2' -bKa + 
^7x^Jl/] - 4, 6 - ■ tTX ( 2 ' , 4' -S?y ^Jb7 

-1, 3. 5 - h 'J'/yy, 2- [4' - 
[ (2' - 7 * 'J P*->- 3' - K^t/Jl/^+Sx^p f 
-2' -tFP*i/7x^H -4. 6- 
f * ( 2 ' . 4 ' ^ - l , 3 , 5 - 

[ 0 0 1 6 ] X, *3fJBWi W*tf , 2.2, 

6, 6-f h7>ff 1, 2, 

2, 6, 6 ~^>^y^JU-4 - e^yi/y— iWf, 

*W«»lf6ti*. X, iS»HBl«iRf*ior«. W*«, 

^P) ^T^>-t<fcA't^A3>7 , l/^X, N- 
( o -^;l/#+^>;l/- p -is-7?)\,T %sv x^-;U) - 
N, N' . N' - H r J * (p-s/^jut 5 ;v 
-p-7x^.u>i;r;>'67 ^{fc»;>»ttflEo 

[o 0 1 7 ] x. *«iw±jwtL,rtt. ?j<»;x 



^*U>y; a — M^y j?)1>jl—7-)1>. 7f<\j (x^U> 

x-rvk #y (x?u>^<j3-ji/~co"~7'ab , u 

>^yn-;U) -ty N. N-^X^U 

^C3b-^>^. 2, 3 -xtf*^:/nfcOb-^>^Uy 

2, 3 -x^ + ^7 , dt'JL' - h U> ^JUT>*rx 10 

[0018] ±&<D%.fc&m%m?zmmm<tm&xiz 

t£, *yx^u>. ^'j7'afi/>, #y (x^u>- 
co-7'afi/» k #y (x^ c o -y'a b*u 
>-co-a-tU7 3$(£>#y *U:7 * >^S^ 
{*, ^>J7 , Pt'l/>^/'ja-;k #y (x^U>^Un 

V7*u-K #y ^uvt-u^u- k ^y** 

^>^fU7^- h^^^'JXXf-^^CT)^ 
>ftfi-&f*. ^< »>» ex;b^^^-;U^^y t'x;^M 

T*y;ugSx*7-;u (ft) y£^y;u^ 
xxf-ju (it) m^f*. r^y^-x^u>ftS£-<*^ 30 
(ft) a^# % #y ^y:a->* 

#y*U tfUKSffis^fc x 

[0019] B(TI5«*B»iJd:JSlc;r*S^(ti Urtt. ¥ 
^#^S<Dffiffl^T<h#j3, 000-2 00, 000 
IIS, W£L< te;fa5, 0 0 0- 1 0 0, OOOflJgOD 

IWEWtWJiS^fttOSJSCCfcor* 40 

(ommm&ffimx $ , gsjtas^/c^^^jtt^ras 
[0 0 2 0] inrc«Rffim£5£r *«^*osi»tt»i 
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i£M*#9g. f£*&r;u*;u (C, -c 3 ) xx^^l, 

[0021] ±u<D&fcmm*m?*>m&ft±L,xiz. 

y (x*u>- c o - trx;ur;up-ji/) ftm^tt, # 
»; (x^u>- c o - fc'x;UT ;l/P-;U- c o -Bft&fc:' 
~M ftS^i*. tf'J (xfl,>-co»7i"J«) 
ft*£*. #U (x^u>- c o -T*yjUM-rf 
ftffi^f*. *y (x^b>-co~y^7^JWS 
ffi^f*, #y (x^U>- c o £7^yJUgM?- 
^) ftfi^ft. #V (x?U>-co-b'xjl/7J^^ 
ib-co-y^7^J«)SI^, #y (x*U> 

- c o-xfJl/7^ 'JU-h-co -^kvlW >^) 
ftm^ft. (x^U>-co-^W^'Jl/-h 
-c o-fc*^H>K) ftfi^i*, #yx^U>-& 
*"7U-f>K^77hfti^ tf'J (x*u>~co 

- yy y^j^ *r $ y h ) ftm^f*. tfyx^u 

^^T^a-ik ^'Jx^u>^y^'>i^if 
[0022] t^i^yv-^ (^^) r^'jjb^'; 

fc'x;Ufta^**0«{t, y trx;UT frx-frCDm*? 

th*P + 4 >xfjK^$) 7i"JU-h, t KD^>7' 
Db'JU dr) 7i"Jl/- h^^ftS^-r^CiCCj;^ 

W*;l/#^MO-€-n-eti<0Rai«c4ftfi^-r ^> C i &c ct 

^K^f)7i"Jl/-h, r-^PP-/3-tPa + 
^T-ptvb (y 5?) y h^ftm^-r-ScicCcJ: 
0IAr#^ 4 7^i«N-^JW7$h'0Sl 
^SrSWb-rSCitcJzO^Ar*^. ZzulbVTis 
ymzvn^Y yr^>*S£E5i±^ci«cj:orzSA 

jMv^T^- 7 , p^^;b7x^;^yi/7^- h 
^rftS^5 tir* C i XMKX% 

[0023] ^yxxfji/, !j<yr^ k, ^y^u 

^yJS**©»fi^»«t»«««ftJIRa^Wco 



9 

[0 0 24 ] ±BLfcJ:9ttHJE*»B**C£*&, 
fi^*»S^«tt»J©««teSiJ«p»<bS^»8B»i», Wit 
^ xj*^;14S^ T5K*te, ^u*>*£^ J^8*S 
x - r*S£ 3 n 6 0 ®^f**s 

U ^to^OltS^-CW^ll^ X. S^ft 

|g£«tt»j*<Dfc<D#, ^©£gflnxori3!ffl3ft£t§ 
^cw«te»jSB»oftWfii4iKjo .05-5 & 

[0 0 2 5 ] «^©*T*JSJCttKO«[CCl6Cr«* 

*rfflifcjBEsti*. mum. 

tlSttSL *?-3?>C*g«9J. O^x? h 

x> mm, *-7 4>#m. mmm, ep»h>* 

JB«©HK*«*««-&(*©SJ61S»0 5 0 8 0 % 
< 6c^c±i^, B5??Lrc^JSi£ttS(CMtc8iJ©jgc£; 

[0026] a£<ra^ttM0M*ft#. rtt*>« . 

^^7Jl/3- ;i/*tS^t <h a ju i/;H*BfS fit 

tm t <d x * f- m tjsmt mic m r r & . sstut 
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hJUx>. +>«b> v x^;l^>Hz>s?<D 

o - HUx>x;U*>^ m - h ;Ux 

P - h JUx>x;l/*>®> 4 -x^;U^<>-b'>^;U 

*>M, 4 - ^fjbra -/ t'«;^>»^W64T,*. 

8^<D<$fflS**Mf4 1 0 0 ftJM|Hc*f It 0 . 1 - I 0 

^BffilSE»*Jfij4^0S(ffir *fci66c« 1 0 O'CfeLh 
Scl > t?Sfl5 * it «> * cD^Sf t L I S 

2-10WMBK »3EL<«4-6B$KI'r*4 0 KJ£**7 
[0 0 2 8 ] Mnoi^{Hi»4RffiM», ^RKWffi. 

«»tm. ««f4. **wt«4. mm. 

(D^rti^tKomm^. 9t*Mgtm % mm. m 
kl «S!i k Enn. m^*fBii, h 

fl^tt^^T. m^^t4WO^{b, SM4 

or^o^a^nfc^^^n, x, ft» n a o<Dis^ 
[0029] ±eL^a«n& or tt«se*4ifti©rtss 

Bi. ijai h »;ju~^^^x>-x^u>^^i, 



11 

^'jx^u>7*u7^u- htsiflg (pe 

T) . ^'J7-fU>fU7^U- httlfli (PBT) . ft 

B w;xxfi« <lcp) , 

(POM) , f'JTi KWII (PA), 

h ttiBg. # "J U £ XSMBKO'tf »J7x^I/>^I/7 7 

±<Dt8MB© # y v - u > k sRi > 'J v - r a ^ 
X, fiiSt/c^^^^;u««itc^7^i(a*i, K 

4>ffiffl<**l£ 0 «ittf, PET, PBT, LCP, PO 
M, PA, P P Sf 0x>^7 'j >^7 7Xf v ^(D 

#i mmmmo&mmimizmmbtc'bcD'c&z, x> 
eat o r t^^ffiffi s n r t » 4 »»Bffl© j»un»J . w a 

tf, #y*U7 ^'Jt^/>*7 

ttttiflliurts. xtf^fttfflt, ^svumb* ^is^a 
mmmfro&mmt Lr±B«M i o oawc»i, 

TiftO. 05-20MSSP, »*L<liftO. 1815-1 

omm^n^-cmm-r^^^K x. m^ms&m 
mitbr fmrnsmcom-r zmm t &m * * m w <t k 

JCt;*. h 'Jry-ii/fliRjWiRjRffj^h yr^ 

[0032] mmmtisXtewmmmmwmih 
Wo ^yxfu^fu^^u-ni, #y 

xttft *y^u* ^«jxf i/>s«i, #y 
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»ibr±fa«Bii oo*asBtc*furwo. i-5t 

[0 0 3 3 ] ^Stflsh &#k ^-7^>y 

-en-etKDtos^ft. sits, /sis. f&fi. & 

r^JJM75>|, TJHr* F-*5 5>JR. #'JX^ 

f*;u^^5>^, T£ yjMys/y*- h*. xft#y 
[0 03 4] l/TJ«e*4»a<DT ^ y ;HfiB|x 

n<D^mm, m&mm. *ft, tttt, vy?K* 

[0 0 3 5 ] ±.fc<D*ti*ft<Dttn^<om^<m&mt& 

vt-ocommtLxffinm&ft i oomssB^t-^ts 
^#M;#<J: Lro^sasiLT^o. i — i oiigp© 

40 &o 

[0 0 3 6] -flS^jtc, IaW7 < )\,2»<0£>!>tmm j $> 

[0037] m^mx^at urtj, fla^ffl^sis 
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ju. vmm#fHm. mmtoaum* mmwmmwft 

[0 0 3 8 ] ^ffiS#Bi<©Sfe. JM4. tftSfeffil. EPW-f > 

WttfflSn*. Atttttci*. iSttT'/JRHH. 
^ttrv^gm. #i;t'/3R«»4, tW*>tv*& io 

>?>JFJ§I*4. 4 v 4 > K 'J y is&mm. -fv-OKU 
[0039] gi^cD^fe. ^^C^tT £W:Xtt£&S 20 

Hffi-fb-r 4 c i *>w*br*-5„ 

[0 040] *^<D8£tt|&£«ieffll<Z> 5 % . 30 
7 5 y3c.&#i8SP©£.g.#®Si. ^^fc«. p-^h* 

tCWW&UV-A (320~~4 00nm) RtfUV-B 
(290~320nm) £3^fcKaftlROT<tt.&tt&6 
*WU J";- A. 9US. tt, a-^3>^©SBijK:^ 40 
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n*t*sa. flt»HW'*'ttfflr**t«»ccj: »)—««:««> 

[0 04 1] 

IE5£i**i4fc©-Ctt>SU>. ft, £$35X^96 Soli 

^« i {m&{*te&mm±m- 1 o^es> 

fcJKJSSSK: x ^ u > - ^ ;l>y ;b ra - ;l^S^f* 
(SStk ; 8 3 . 2 : 16. 8 . *K«^fi : 2 6 6 . 
1)40. 0ei5. +^>U>2 0 035, 3- (3 ' . 5" 
-^-t-^^U-4 -t: FP+^^i^Jl) 7'at' 
tf>&4 6. oaB*f±i£#, M&S&Stt/Co 

rp - h^x>*jt/*>&40. 3 spawn or, uo 

ftJSJC<Difttf*ttiSLooSi6*jBis?)fc. EJCSS78L 

»U ft* Stir, r*^*HS^M{bl»iWJ- 1 J £7 
1. 8AWfc. £S»t^fl*JR*^* h^MNMR 

[0 04 2 ] ±e?«ftA4tttiMflM±ffl- i 

£2. 6 -t?- t - -7*)l>~- p - 2 l/V-Jb <BHT\ 
«T r^j5a©BMtlWih#J- l J <t**-r£> &t>*^>*x 
'JX»J F-^-f h7 + ^ [3 - (3 5*-~^~t 

L»/d tt »mmmmmt^mm^9i (dta) r, i 
mM'pimn&mmv ®m etc. ma&<D9x&kmt& 

[oo43]*i m&mmmmm 













iiJBJ-l 


- 1 


-2 




38% 




70 96 




317 1: 


193 1 


312 X 










IQOX 


1.196 


1.1 M 


0.2 96 


200X1 


2.4 96 


88.1 96 


0.4 96 


300 X 


5.6 96 


89.696 


2.6 96 



(9) 
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[0 044 ] S^f**££K<bRpltSU- 1 IZftmmte&B. 

#3 1 7-cr*^ m&fo'p&ioTfr&btizfim 

C0045] £l£W2 ~4 («^«fi*«{bl»±#J- 2 
— 4C7)^J&) * 
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<DiXt> 0 tc * 2 <0x * u > - t: ;i,t =i Jl'SSffi^ 
[0 0 4 6 ] *2 xf-U^-tr^ur^n-JbJRftS 



#1 
















2 


It ; 82.1 : 14.7 : 3.L *SIS^ 
fi : 299.6) 


45.0 


-2 


36 96 




3 


(Sftifc ; 79.9 : 20.1, 
?KSfe&^& : 218.9) 


32.9 


-3 


42% 




4 


CffigJt ; 92.3 : 7.7. 
: 573.0) 


86.1 


-4 


24% 


■ma*?® 22 

75 



[0047] Gi&ms <«^ras^»Mti»ji:ai- 2 

— 4cD^j#) 

^SSWl ±IH«CCLT3 - (3 ' , 5 ' -is- t -7? 



[004 81^3 *Jl/#*^U**»T*BMblW±ai 













(fiffig (ff) 






5 


3- (3 ' - t-y^;u-5 ' 
/I/-4 ' - fc: Kd + ->7x^) ? 


39.0 


-5 


41 % 


6 




41.3 


-6 


40 96 



[0049] 7 (m^m^m^mmm^ - 1 <o 

?a6 3- [3 ' - (2" H--<>7F 

-^jU) -4' ~fc FP^7x^) ] 7'at't>i 

0. osu, h;ux>5 0 oas, ±fert#/c3 - [ 3 * - 
(2" H--<>i/h «;ry-;u-2' T --ou) -4' - 

9. 0g|5£f±iA^ 5^W^Pi»SilE3 



- 1 j 8 2. 3 8S:»fc. 

[0 0 5 0] &tim\*fc9\>WSLA'<9 h;U&tKNMRT' 

^*hii«mww- 1 <nmftmwmmm<D^mmz 2 - 

(2" -^>'/h>J7'/-^-2" -y 
4%*C£>£„ X, ^^OD^^>{C100mg/l cd*£ 
^*S3H2^*fi^Lra'J^L/fc 0 3 0 4 nmM34 

toosi] ^-^8 (m&wm&mftmM.tiim- 2 © 

*»2- (4" - [ (2" ' -^a;^JL'^^-7 , p 



(10) 

17 

-2" - b FP^^7x^;H -4. 6-b'X 
(2' . 4' ~^fJl/7x-ib) - 1 , 3. 5 - h »; 
7S?>2 8. 6W*««Lfc*^U>i8?R7 8. 

wtfc. wok sam a»»*«iLtejacsaK: 
w 2 vmm l tc x ^ u > - b- ^ ji r )i n - )\> 

<*40. 0fflte*^U>5 0 0»CCjJD*. % iSJWStffc. 
tC^mmi rttfflb/c3 - [3 * - (2 W H-^> 
V h 'J77-^-2* ->Ol>) -4' -bh'P + ^^x 
^) ] 7'Pt't>SJ^P7^h'44. 4S|5£{±jA<&, io 

^P7-/ h'<D*isis>t&&%mMb. 1 3 0 °Cr 2 BSfUJ 
§KRO*7k2 0 OSB^JD^.. ftm* h V 0 ATMfflflU 

9 3. 9ffl5*f#fc. 

[0 0 5 2] ^J5S«J«5ft3^»iR^^^ Hl/RtfNMRT? 20 

«RiRffJ»SO*&»* B T A 2 2%, 2 - 
(2' -b Fa^i/7x^H -4, 6-b'* (^x-^ 
;U>-1. 3. 5-H»JT^> (WTTTAZJ iftf 
4) 1 2 0 . W#^fKD«M»*W*«3 4 

S^tS^a^Jffi»iR»J-2 4^fiEWl7iPI 

ZmmUtc. 2 9 9 n mSC)f3 4 2 n m(C*:*ttiRJR4 
7jkLtc 0 

[0053] sum 9 (w.-£»m<£mwmiRimi -3<o 30 
^) 

^fiS«8tC*5^r, 3 - [3 ' - (2 # H-^^h'J 
7^/-;l/-2" -4' -bFDtv7x- 

;U) ] ^Ut^yg^U^-/ K©tti£*S«:2 6. 9 §15 

n/tm^f*iS^SI^©iR»J- 3<DSSI^Jffi?RjRSJjjS«<D 
S««ttBTAtft»"C 1 7%, TAZMtl3 0 /ot* 

bM*mBlC2 9 9nmM3 4 2 nmK:;*;*** 



«fBB 2 0 0 1 - 1 9 7 1 1 
18 

:«c»iR*jnl/3to BI??7k^SCtJ:£b Kn**>;Mffi«#j 
2 6t*S a 

[0 0 5 4] £f&m 1 0 («^f*«^*«5£ffJ- 1 <D<& 

7? lUUttftfi^f* (matt ; 7 4. 5:2 5. 5 , *7 
;^*^^Sat: 282. 6) 70. Og&Sr^^O 

1. 2, 2. 6, 6-^^5fyf;b-t^'Jy>46, 
«. 7k2 0 0Sfl£fl]x., SBth'J-i/^fDL, -fv 

Bfei»u rm^ttts^^sgjB- u £9 

8. 7a5ff/c 0 £l&mt^fti&lRX'<i> h;URO'NMR 
"CWIgCfc. »6ftfc*£<W£:M£3?5BW- 1<TO££S 
ffflail<D^*«2 I 2, 6, 6 -7* h^^b^'J 

[0055] i i (m^m^^mm- 2 



lfCtel»T, 4-tFd^^-l, 2, 2, 6, 
6 ---0£.y b-^U ^>0M±iA#S£3 3. 9SP 

#£5E»J-2j £9 1. 9 8Wf)fc. f#6tifc*^»tS^ 

#3bbm- 4<D?t&mmm<D&mmtTMPmnv2 

[0 05 6] $jffi0I 12-13 (*^(fc»^*K3£«l- 
3 4(D^J&) 

^•J5R« 1 0^PI«tCU-C4-t FP + S/- 1 . 2. 2. 
6, 6 — ^^^^^-^'j^OtttoOtc^O* 

[0 0 5 7 ) 14 *^*«T*#££«atf«£f* 

















12 


4-b Ku*i/- 2,2,6,6 h^>^ 

;i>- 


42.9 


- 3 


32 96 


13 


- 2,2.6,6 -f^y^-^'Jy 


77.8 


-4 


25 96 



[0058] £j$zm 1 4 (m-&ms-&mm.m±ffl- 1 © 



50 



(Satk: 90. 0:10. 0, * 



(11) 

19 

)ltf*U)l>m%m: 7 20. 5) 7 2. OSPSr-t^a 

(mmt ; 5 0 : 5 0 . ;ft9 7 0) 9 

2. 2gI5^^^;U^y^^;U^ h>2 5 0S15^f±iA 
^MItffc$-ti/<u ^HRiK*^^ F^tx^^Mt 

#£pl, *2oogp£jjn*, &m*hwj*vtpm 

L, T/atJUr^-^ijHcWm^ rtiSL*:. *K 10 
rm^jS^SRSih^J- 1 J 15 1 SBSrff/t. 

[ 0 0 5 9 3 £tfc#J 1 5 <S£tt«^)mKltM- 2 © 
tM*HJ:b;7 4. 5:2 5. 5, 

1: 28 2. 6) 7 0. 0 8&£iS<fc**^£ffl(,>TK 20 
^O^-f NbL, ^Uti;xf;l/r^x^/-jM 
6. 7gf$£{±iA^ ^cft;* •£/<:„ JKJfcfiL iii. 
«*IL. rsM«^«»±«-2 j 9 8. 7 

18 L/c. >>x?-jU7 S yx^-jUS (KTTDEAJ i» 
*f 3) <DSW*tt2 2%r*S. 

[0060] nust^y i (n&ftm&mi&mo^is * v <o 

<q-;U«ffifflfi: 5 0°C) 30 
h£LT3l£fciJL> ^U^-r-tf-r^3x3x2mm 

2-1 5r»*ftfcS^iSMMfcl*lhffl- 2-- 6, 

a^iws^aft^mwjRffj- i - - 3 , 

L* hXtti/- h£L/c 0 

[0 06 1 ] Xtt0!2 (a^tSMMblWlLffltStf 

fiaS*yxfl/> (ttSO. 9 18, MFR: 12) 40 

4 4 . 49Cc£jS0| 1 -C»e*x/cS^**S^M{tK±»J 

5 5. 6«5*5*^>yn-;u (a-;uaiffijiK : 12 
0 # C) r«*|lL. h£LT3l££tiL, -^LWlf- 
*C*^3 x 3 x 2 m m ©S^ft^^Kf bEft±5U 4^ * 

c<D-?z2-j*y* m±mm 

»*BP*#r2 0K«rrs. wHUclt. 

- l 5 r»e>ftfc«M»SMMbi*ih*j- 2 — 6, a 
m**£#^bw»w- 1 — 3 , m&m&'&>t&mm 

- 1 - - 4 RO'S^»*S^^Bfr±?PJ ~ 1 , 

x~fu>£*i$o, h<tLTSi#tUL, awr* so 



«fB8 2 0 0 1 - 1 9 7 1 1 
20 

[0 0 6 2] (SMttMNUHitSWdtr-? 
fi«a#yxfu> (JrtmO. 9 1 8, MFR : 12) 

8 6. \$vt±m£t»m£m<m±mi 3. 9»£ffiaui 

Ml <^>^*il/t*-9--> 2$OTttJ 
L«*ffll^ 13 0-150^^ JSttL. $*j3x 
3mm©**3©RttttO*^(*IS^B|{fc|»jJt#J*S^ 
v x * - / * * * fc 0 c©-***-^*^ KM bfc* it 

2-15 r »fcttfcj^(W^MU»jt*J - 2 - - 6 , 

m&im&mftmm.i&m- 1 — 3 , M^ftts^sje 

JW- 1 — 4&CW«fHS«««n±IN- 1 , -2** 

»;x^u>i^«, ml, *ft?ftmmm%m^m 

^•Jx?-i/ >ccK^.r # 1; 7'Pt'u> 4 # v #—4?* - 

h*«ICc^n**iW»n. Oft. EttL. *ti*ti«MB»J 

5 v * <t L/c Q 

[0 0B3]*Jfc«4 

ffiffiS^yx^U> (tb*0. 9 18, MFR : 12) 
2 r WtMMfcttjhffll - l »J x * 
U>^»w^^ (BPjft»r20%*t) 40. 2 
5W1. 0% (BPIfegfCO. 0 5%SO'0. 2 
%) 2+^>^DHMn-«ffifiS: 1 2 0'C) r 

mm. mw.L, ts-htcamLit. x, tb»©/c*tc, 
Rl«ccLr&fti<z)ffi{bRS±ffJ- isa f ~2 4ffiWflt#y 

«(c<t*j:9«:WBp, ii»L, ^-hec^SL/c f#6 

titcm£&t£<&wummi- 1 **tt««flr# »jx^u 

h(DK{bBSjt«6^i»<!:/j:*WJ»S3£144m^ 
te*tC7nS«ft»«T ( D T A ) -CM^bBBWiaKOiWSL 
fc a &*n<DMfbl»jh»j- 1,-2 4^^^>- h fcP««: 

»J^L/c. »Jffitt***5(D»HHCC^L/c. DTA« 

#ffliisio°c/5>, aaajtTo^fefrriHjeL/c. d 
TAtcj:s»YbBBJ»»Kr« k ^n-^ti^asfticctb^r 

[6j±^IS^6n/c a X, H«CCL"C«^tt^fblWjt 
M- 2-- 6^7^^-A',^«fflLTMl/c 

^- hecoc^r fc*n^n*»floccib^Tfni±*sB8f)6 
n/c 0 

[0 0 6 4 ] 

*»W4iPJ«CCLr2 5€ (BPfl»***: 0. 4 
%) »»PLr«^f«SdWblB±JH- 1 4^tfffiffiJS^ 
■JifU>5/-FtiK0, f# 6^/c^ ^ ^A4 5 0°C 

r^r^--^>rfln^L, iMtnjtitfa^oiiMcStt* 

^»*^CCJ:*Wtti»iR©SE{b*«:j:0, Hfll€c«a 
L/c£fclO&{b|»±#J- 1 RO'- 2 4^^>- h iJt« 
L, «5O^2ffl0tC^L/c e *^*ffitC<fc4lHU»B#0C 



(12) 



2 0 0 1-19 7 11 
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©MfLIBltJM-- 2 & 5 H«CC«W2 WSE^Urc^SC <fc 

ao?sa>^M 6 ft £ ft ^ tc 0 
[0 06 5] mmme 

©vx^-A 7 f (im8$: 3 0%) 3. 

(BP8I: 2 0%) *2gfl (BPM: 

BE: 1 2 0°C) r2#ffflig«!U ( 1 6 0°C. 

lOOkg/cm 1 , 1#) rgJSSU ftO, 15mm 
©167 ^l/A*»fe. EI«tCLr^»I©Mffcl»±»J- 
lRtf-2£ffiflJU -tti-enfiUfR^yx^u^tcB 



22 



10 



'0. 1 bmm<DM&y A JUA£f#/c 0 
[0 06 6 ] ?#6ftfc:7 •/ ;bA*6 0'Cr+T^-^> 

<DWL<m±m -2t«ffii/fc#«jxfi/>^h »«n 

R*±iPJ-2^-6 4Stf^X»-^'^^*fiec*-C^0 

/Co 

[0 0 6 7]i5 #Ux*U>5/- hOj»S5E14KK 

















m-2 




















220 *€ 


220 


220 x: 










0.05 


226 


221^ 


239 *C 


0.2 96» 


233 x: 


225 °C 


256 x: 










(iw^^ojfe^ite!) 










100 


100 


100 


50^ IB 


100 


0 


99 


50^. 5B 


100 


0 


81 










601\ 1 B 








60^. 5B 




U) 





[0 0 6 8 1HJ 
LLD(y-rfi«a)*>Jx?u> UbS:0. 9 2 
0 , MFR : 2. 1 ) Cc«»«2 r»6nfc«^f«S^ 

0. 5% (t«fll*or)BTA»»CD$W*rO. 1%) 
«C, X, «^tt**««!RiR»J-2«rdt?d<i;x^u 
>-?ZZ-;<v*i0. 5% <»Jffi*(DTAZRtfBT 40 

AjfeSo^i+^w^-co. 1%) ccft^cfc^ccig^tat 1 

^ft^ft/1^5 0 u©7 a JbA*f» /Co X, J±*S©fctf> 
tc, 2- (3' -y^H--2' -b 

Ka^^~7*x;U) -2H-5-^P^~^> v /l- 'J 
(BTA*J|t©d**: 6 7%, fclT r&ft]CD 
K^«a»*RS»J- 1 J <fc«rr*> 0.15% <W«B«tHDB 
TA&S?^Wl£:0. l%)SO'ex(2, 2, 6, 6 
-7- - \z^<Vis)l) h (TMP 

:5 9%, WT r^aaKDjtSJESil- 1 j t 50 



0. 15% (WTMPmWf; 0. 0 
U -r>7 >a >JfttiU«r/l<^5 o mcd7 ^;ua 

[0 06 9 ] mhfttcm&ms&mftm&tomi&tsx 

^b <?l5Miig : 2 0 0mm/^) r«j£U fi»J<0* 



1 i&filO*SS»J- 1 <i:06fffl<7)7 ^ 
£t*y a iUA»BKjA^«W»<D«^ASHU;i 0%<h 



(13) 



2 0 0 1 -19 7 1 1 
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24 



[0 0 7 0 1 ^6 #'Jx^U>i/- h<DW<£ttffijtI3 

mm (?i«o*w-cib«> 













(br) 


kg/mm 2 


mm* 






(LLDPE) $14 


0 

400 
600 


3.61 
2.06 
1.81 


100 
57 
50 


680 
650 
630 


100 
96 
93 




0 


3.23 


100 


660 


100 




400 


2.99 


93 


630 


95 




600 


2.91 


90 


680 


103 




0 


3.52 


100 


680 


100 




400 


3.23 


92 


600 


101 




600 


3.14 


89 


690 


101 




0 


3.47 


100 


700 


100 


- U 3fe$r/£31- 1# 


400 


3.06 


88 


640 


91 




600 


2.74 


78 


650 


93 



coo7i] mmms 

X5FU> (Jtmo. 918. MFR : 12) 

m- 30%) 3. 3%Rvmmm2<Dm'&tete<&m9\-m 

^«:TA ZMBT A»8O^tW*"C0 . 6 8%tC 

S: 1 2o*o v2^mmmu, m?i>x < i 6 ot, 

IRBMJOTJ- lXtt-2«rftto2«ao*50. 1 5 mmCD 
ffl- l*BTP»»D3tfr*T0. 6 8%fc:&*J:5«c»S 



[0 0 7 2 ] f#<E>ft/c? -f JbA*6 0'CG>*T*-:/> 
[0 0 7 3 ] mi ^'jxf-l/>^ hftE^(D^;U- 





®iR^-l#^^ 






60^ 1 H 
60^ 5 0 


^l—A&L 


TOU-A&L 


tVu-a* 



[0074] mmm9 

LD^';x^u>5gfj, i 035, mt*zi>>2 o 

A «PW2 035, lNti*4 8& frfiBMtS*3S|S, 
>^^y^8SB. 4<1>X^U>7 y ^*2 035, *f*T 
»j>K;*7>iH^A5g|5, ^f7 >igvy^^-t;A5 

a**IS^»«IBit»J- 1*2. 2 35, s£<**££ 
SSftlifrltftJ- 1<£>2 0WjxfU>7^j?-A'.>^ 50 



[0075] jKt»T\ g«i»ffl^gPa a pffi1g^«*4 (W 

0%SWtS) 10 095, ±IHT»fc«*^X*-'** 
**3g[5, «*(*tS*Wbl»±ffll-l<D209<#Uj:^ 
l/>7^>-;<^t2. 235, «£«8^#»©W- 
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l<D20%tfl>x^U>^*£~^;/?-£3. 495, # 

juv^axt-tu- b o. i 95**>y?-r?i£u 
»W«aE«JCJ:0«Eatt«tt2 2 0-C. SE15kg/c 
m'-CSJStL/c. ft^nfc^^h t-^tt?M0, A 

&Mitttl±M - 2 - - 6 , ■*fltt&XK»N - 2 - - 
4*«ffiU B«Kj«aSl«l<D*tt©fiI±3&sR6ti4. 
[0 0 7 6] ^Sfcfl] I 0 

Kffi : 10. BJK# : 5 0 K : y;U^ y y 1 0 0 
/n -y*y-;U (8 5: 15) fi^jSBfO 1 4 095. 
y h^f;M7y>ffll!g (BM: 6 0%, MR: 
( y^/-V-/V7 , PAV-;l//^y^y-;l/ : 5 
0:3 5: 1 5 ) 5 0 95, y;U-<v VlOO/n-^ 20 
✓ (8 5: 15) «££«4 095, B£4*tt£ft»f 

matmxt - 3 1 e . 5 g& - 2 * 

mute. mnmmj&VT>#-3-b*Ltt&mtcMm 

•*«&-> fc. «Hfyiwc^*iRff»**^L, mtitc$h 

[0 0 7 7] 1 1 

y~vz? v zmoimwi&T *\ )>mn% (m&& : 4 0 30 

hJl/X>/n -:/*y-;U : 9 7/3) 1 0 095, 
$i7 *a^7^>:/;UHg|f45 95, M£<**S&3I£HS® 
«S0- 2*4. 095, m^«S^*S^J-4*2. 9 
95, h;Ux>2 0. 0 95, ^^U>10. 0 95, n - y 
*y-^6. OSPRO'^P fl/>^<J y ? : ■J^ 

x-?^^^T■fe?•- h 2. igB*S^ siBu 

fiK&ffifL, lSt3 O^railKfgl 2 0'CtCT3 0# 
2titc a 

[0078] mmm 1 2 

x ^ u > ^ >; 3 - ;u - * ^ > ^ ;u y ij ^ - JK7)^SS^ 
^'Jx^f^t-^. ¥*40HF«: 2, 0 0 0)6 
6. 795* h;Ux>/^^;Ux^;U>r h> (8 : 2) & 
£S$8 7. 2 SB. bFP + ^nfJM^r^'jU- 
h 1 9. 2 SB, ^^^my^-JU- h 0. 1 SB, V 
xK^7th7x/>2. 2 95*^»QLT=fe#Jg#, 50 



«fM20 0 1 - 1 9 7 1 1 
26 

fi^U *t»r-fV*P>^i/V$/T*- h 2 2. 295 

WKtfc. *ncca^(«f^Mfti»±ffj- 1*0. 7 

95, a^**g^*SSffJ- 1 * 1. 7 »*«!*., 

mm&zm? t *K«*ifcW3ttt*ifi u fc, 
[0079] mmm 1 3 

htf'J*-^ (^F^T-fi2, 0 0 0 ) 1 0 

095, m&tm<£$i9bimim\- 1*3. 495, rn^it 
m^mzmm- 1*1. 7 95, ffis&avj * (-^e^ 1 

I24nm) 2 0 95, BtM^^^l 5 OSB. *fn-JU 

4095*12^0, tafto-ciWG, cftcc* 'j-s+tfy 
^u>*ju^-t5 bmu7k^mm±mi^ 
h^^W^s^+^^u^wy^T*- h^tfy 

u>: i/i) 2oaufln*r2?ssojfc*4*»s. 

**yu-*/>TM k g/cm , (0S<l:KMJI4 
0 juSKE-CAB StimWfiCttffiU 8 0T;<D$tfE*C3 0 
jHttNttftb. ffnfc=fA«4»<O^BI*f#/c. 

[0080] mmm i 4 

osb, fi^ws^x»f««jRm- 1*1. 095, 

«S^*£j£»J- 1*0. 6»*ft»:/*Jl/-y*;Wy 
^*rt,frh>-*i/U>jg^jgjflt (4 3:2 0:2 0) 
7 0 95CCjgj$?L, ^ntC#e«»7 5ra^Tx>y;U- 
gl»4*9 95, K>»»* 1 0 

95, *fttt«fi#«JTvW4* 1 195, X, Hfet**- 

*>y^ y ^^i4895*^n^tifio^r^-^ ^ Mcf± 

2. 7gp*»p^ t i^i, -en-enwfe, Hfes 
Office y v b*TEnw^;"cffi*EnpjL/c 0 

(DftmZ&mVft C ^, ^ -C 3 0 - 4 0 °C<DtIMg&C T 
4&EPW©«*|Oot^c*^btrx;I/^^ 

[0 08 1 ] 

JWB»jRffll*C»W»«|»jhSiJ<fc Lr^p Q a (Diltg*^T 
^«S8*^-T^iitcc, n 6 «S^J95t>«S^(*95» 

sec. D a dM*^ur^o^wtc^-r^ci^r^ 

5o 



(15) 

27 

[0082] <s^F«fifej¥ijr$a# z>m& w&^zmm 



ftM 2 0 0 1 - 1 9 7 1 1 
28 



(51) Int. CI / 

C09K 3/00 
3/16 
15/08 
15/30 



1 0 5 
1 0 2 



7-73- K 



*s»*ffcB:Q**»«tBr 1-7-6 a 

JllJj«»**E0;mWftW 1-7-6 A 



F I 

C 0 9 K 3/16 1 0 2 H 

15/08 

15/30 
C 0 8 G 65/32 



F * - A (#3* ) 4H02 5 AA15 AA17 AA55 AA91 
4J005 AA02 BC00 BD02 
4J100 AU39P BA03P BA16P BA19P 
BA20P BA29P BA42P BC54P 
BC55P BC75P HAH HA35 
HA 5 5 HA61 HC09 HC27 HC63 
HD00 HC27 3AO0 JA01 JA03 
3A07 3A11 3A61 



